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THE reunion of the Old-Timers and the Military Tel- 
egraphers in this city on the 19th and 20th of next month 
promises to be a highly successful and enjoyable one. The 
local committees are hard at work, and the veterans may 
rest assured of a hearty welcome, 


— ——— 


Tae American Bell Company will, after all, lose the 
services of both Mr. Vail and Mr. Madden, as intimated 
by us. The successor to Mr. Madden is; it is understood, 
Mr. C. Jay French, who has been well known in connec- 
tion with the affairs of the company as an able and effi- 
Clent man, 


WE are glad to publish the attractive programme pre- 
pared by the officers of the National Telephone Exchange 
Association for the annual meeting on Sept. 8. There is 
plenty of useful work for the association to do, and the 
association is evidently disposed to do it. It is to the in- 
terest of all telephone men to be present and partici- 
pate, , 


Owna to a delay in the Patent Office, the specifications 
for patents issued during the week ended July 7 have not 


yet been distributed from Washington. The patents of 
the following week are out on time, however, and as they 
have come to hand we use them in this number of THE 
ELECTRICAL WorLD. The patents of July 7 will be treated 
next week in usual manner. : 


HAVING made some mention recently of the work done 
by our Patent Agency, we may be allowed to quote‘as fol- 
lows, from a letter received by us this week from one of 
the leading English agencies, in regard to one of the cases: 
Our clients are very pleased indeed to have so prompt 
an acceptance; and for ourselves, permit us to say that we 
more than share their satisfaction. Your conduct of each 
case has been a pleasant surprise.” 





THE Bartholdi Statue fund of the New York World is 
now within afew hundred dollars of the $100,000 that it 
was proposed toraise. We should therefore like to close 
up our own auxiliary fund next week, and to make final 
acknowledgment then of all amounts paid in. Our 
friends who have raised money for thjs admirable and 


| patriotic purpose, but have not yet reported, will oblige 


us greatly by remitting at once all contributions received. 





REFERENCE is made in another editorial item to some of 
the complaints made by English inventors seeking patents. 
The English patent system is, however, improving. From 
the report of the Comptroller General, just issued, we learn 
that 17,110 applications for patents were received in 1884, 
a remarkable gain on 6,241 in 1882, or on 1,211 in 1852. Of 
these applications, 1,181 were sent in from the United 
States. The office has an annual surplus from income of 
$200,000. This is far too large. 





THERE has been mooted here a proposition to give news- 
papers a copyright for a certain short time in all news and 
telegrams obtained by them at their own expense. A 
move is now being made in this direction in India, where 


. | the Government has circulated the draft of a bill giving 


the papers there a copyright of the kind for twenty-four 
hours. The bill is, it is said, generally approved by the 
Anglo-Indian press, but is kicked against by the poorer 
‘native sheets that would no longer be able to crib benefi- 
cially from their more energetic and wealthier contempo- 
raries. 





THE sixpenny telegram scheme of the Gladstone admin- 
istration having fallen through, Lord John Manners, 
Postmastet-General, now announces on behalf of the Con- 
servative cabinet that they are prepared to reduce 
the present telegraph tariff from 25 to 18 cents for ten- 


= | word messages, the address to be free, and that in addition 


they desire to encourage the sending of smaller messages 
by charging but 12 cents for three-word messages and a 
cent for each extra word. The English people cannot get 


38 | the telephone, because of the Government monopoly, and 
38 | want cheap telegrams badly, but do not know how to get 
38 | them either. 





Sir CHARLES Youna, the Chairman of the Hammond 
Electric Light Company, is about to visit this country, 
but bis trip does not seem to have any very intimate con- 
nection with arc lamps or dynamos. It is stated that he 
will accompany Mrs. Cecil Clay (née Rosina Vokes) on a 
professional tour, and that he has written a new musical 
piece to be specially produced here. We are accustomed 
to versatility among electric light inventors, but this dis- 
play of it among electric light presidents and chairmen 
is decidedly new. We would respectfally suggest to Sir 
Charles that the electric lighting craze in England would 
afford a good subject for his pen. People have now 
**gobered up,” and could afford to laugh at their own by- 
gone follies. 





AMERICANS are not the only people who have to con- 
tend with patent-office difficulties. Our English cousins 
are now loud in their complaints on the same spbject. It 
will be remenibered that at the beginning of last year the 
government fées for securing ‘an English patent were 
considerably reduced; but now comes a wail that, whereas 
formerly several imventions could be embodied in one 
patent, the rulings are now made so that a separate patent 
is required for each. Thisis carried to such an extent as 
to cause great annoyance and to entail far greater expense 
upon inventors than was formerly the case. While the 
regulation in itself is good, it should be liberally construed, 
so that no unnecessary hardship be entailed in the securing 
of letters-patent. 

MENTION is made in our columns to-day of various 
pleasant gatherings to be held in a short time by the tele- 
graph and the telephone men, and it will not be amiss to 
remind the electric light men that they also have the 
opportunity afforded them ofa very agreeable meeting on 
August 18, when the National Electric Light Associ- 
ation convenes in this city. It is said that objection is 
raised in some influential quarters to this meeting, 
‘but we must confess to an inability to see wtha harm, or 


| other than good, can come from the free interchange of 





‘views and on subjects of interest Lo all, at a time 
when it is desirable that the experience of all engaged in 


the work of practically operating stations and plants, should 
become, as far as possible, common property. 





THE fire in the Western Union main office at Philadel- 
phia on Saturday last affords another example of the 
precision, rapidity and efficiency with which our trained 
electricians uf to-day can get to work. Ten years ago 
such complete destruction would have paralyzed the busi- 
ness of the city, and communication would have been 
interrupted for days. Yet in this case, where every wire 
and instrument, table and chair, was destroyed in the 
early hours of the morning, the opening of business on the 
exchanges found the keys merrily rattling in improvised 
quarters and enough wires repaired to prevent any very 
serious delay. Much credit for this is due to the tact and 
ability of Supt. W. B. Gill and his corps of assistants, and 
Mr. Joseph E. Fenn, who was called out of bed and hur- 
ried over to Philadelphia in an early morning train. 





SECONDARY batteries are at this time receiving consider- 
able attention in this country and in Europe, and the feel- 
ing that little was to be expected from them has yielded 
to the belief that they are susceptible of great improve- 
ment inthe way of economy and efficiency and can be 
made valuable and profitable. We publish to-day the in 
portant paper on secondary batteries in commercial use 
read by Mr. E. P. Roberts before the American Institute of 
Electrical Engineers, with the discussion thereon, and the 
report of a successful trial of secondaries on a Baltimore 
street-car line, in conjunction with a Daft motor. Both 
the paper and the report will be read with interest, and 
from both, we think, a very optimistic view of the present 
stage of development may fairly be taken. Incidentally, 
we may recommend a careful perusal of the discussion on 
the paper, which elicited many points in favor of the 
electric light. : 

THe Underground Wire Commission for this city has 
now organized and is readv to discharge its duties. It re- 
mains to be seen how far the electrical companies will 
emulate this cheerful alacrity on the part of the gentle- 
men whose salaries are paid out of their pockets and whose 
every requisition will be attended with expense. Com- 
missioner Hess says that the Board is ‘‘ bent on business,” 
while Mr. Theodore Moss declares that ‘‘it is thoroughly 
in earnest and intends to see that the Daly bill is executed 
faithfully.” Weare rather anxious to see the plans that 
the companies will present as invited by the board. Un- 
less the plans are filed before August 14, the Commission 
is empowered to on a plan of itsown. We question 
seriously whether the companies, of which there are at 
least a score, will file any plans, and we have yet graver 
doubts as to the ability of the commission to formulate 
any policy of its own by that time. Meantime new ser- 
vices are being put in, and we have ourselves seen wires 
strung within the last week. 





Tats extremely hot weather shows up in a very marked 
manner the superiority of the electric light over all other 
means of artificial illumination. The New York Sun, 
which uses the Edison system, emphasizes the point this 
week as follows: ‘In common with others who use its 
light, we have been entirely content with the regularity 
and steadiness of this company’s service, and the comfort 
our employés have experienced during hot weather in being 
relieved of the blaze of gas is of itself a sufficient compen- 
sation for the slight excess of the cost of the light over that 
of gas.” Tho mere thought of sitting these hot nights in 
rooms lit and heated by gas, oil or candle is enough to ren- 
der one miserable; and instead of undergoing such an or- 
deal the inhabitants of our cities and towns spend their 
evenings out of doors aud largely ‘‘on the stoop.” Were 
the incandescent lamp in more general use in private 
houses, the long, hot summer nights might be spent to 
much greater advantage than they now are. That fact is 
being gradually found out. The arc light also plays an 
important part in the summer in promoting health, as all 
visitors to public pleasure resorts, inland or by the sea- 
shore, can testify. 





GENERAL ECKERT commanded in person the raid on the 
Bankers & Merchants’ Telegraph Company, but when 
the Western Union Company was ordered by the 
Court to restore the wires ii bad illegally seized, he 
allowed a subordinate to undertake that humiliating part 
of the work. The General is a poor hand at retreats, but 
the company has had to retreat, nevertheless, under cir- 
cumstances described in another column. It is matter for 
congratulation that the action of the Western Union Com- 
pany has been rebuked. Col. Ingersoll did not state the 
case any too strongly when he said: ‘* Allowing this van- 
dalism to stand would shake all confidence, for every man 
who hada dollar invested would fear for it.” We are not 
aware of any particular reason why the Bankers & Mer- 
chants’ Company should be spoken of as though it had 
almost always been an injured innocent. The failure of 
the company was a bad one, and, even at the present time, 
its proceedings seem tc be attended with much mystery 
and intrigue; but the point is that in striking at the 
Bankers & Merchants’ Company, tne Western Union Com- 
pany struck at all property rights, and its conduct could 
not pass unteprehended and uncorrected without grave 





iajury to the commonwealth, 
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Western Union Finance. 





Great interest has been felt in the financial statements 
of the Western Union Company for some time past, from 
the fact that they appeared to be put together more with 
the object of concealment than of frank and full explana- 
tion. The subject is freely discussed in the financial 
article of the New York Times of July 19, as follows: 

Telegraph matters have attracted so much attention re- 
cently that a brief review of.the financial progress of the 
Western Union Company since its stock was increased 
from forty to eighty millions in January, 1881, may be 
timely. The introduction of sume short tabular state- 
ments will be necessary. First, then, it must be explained 
that the Western Union Company has always published a 
scant quarterly report, as well as an annual report. 
Neither is a sworn statement. Upto October, 1881, they 
were always in one form. The following is from the 
March quarter of 1881, the first after the increase of the 
stock to $80,000,000 : 


Quarter ending March 31, 1881. 


Surplus, Jan. 1; as per report. .... 2.0.02. see cee e eens $148,285 
ak Gowen — . Jitibich ) 700, 412 


Total 
From which deducting appropriations for— 


Dividend of 114 per cent........5....++-- 1,200,000 
Interest on bonded debt ...  ............ 107,000 
ae RM ae EE ee Bo ae 20,005 
Construction account. ....0 ..2.65..e0e+s 73,727 


Purchase of telegraph stocks and patents. 5 
f * pa — — 1,816,698 


Leaves a surplus, April 1, of . 222 $31,998 


Note the two items in the list of deductions in italic. 
They were a feature of every quarterly report up to 
October, 1881, and then they disappeared. They were 
paid out of the current revenues, thesame as the dividends 
were. The two items of expense together averaged 
quarter by quarter about $425, 000. They certainly could 
not have been /ess since October, 1881, than they were be- 
fore; and therefore while the company paid 6 per cent. 
dividends on $80,000,000 of stock, the deductionsfrom the 
net revenues averaged $1,800,000 per quarter. Keeping 
this in view, Jet us see how the company came out on its 
first year with the increased stock. Its reported ‘ net 
revenues” were: 


1881. 881. 

March quarter.. .... —— 38 
The September quarter was the ‘‘ Garfield quarter,” 
when the President was shot, an event which caused more 
telegraphing probably than any otuer single event in the 
history of the company. The above figures would seem to 
bring the company out on its earnings some $180,000 ahead 
after paying everything. Nothing of thesort: It had no 
such amount of earnings. It leaked out in October of that 
year that the company had been selling assets out of its 
treasury, and putting the proceeds into the “ net reve- 
nues,” that phrase having been adopted instead of ‘‘ net 

profits,” for obvious reasons. It sold as follows: 

In the March quarter 5,600 shares of International Ocean 
Telegraph Company, realizing $475,300. 

In the June quarter 5,000 shares Gold and Stock Tele- 
graph Company, realizing $399,375. 

In the September quarter, stock of the Western Electric 
Manufacturing Company, realizing $150,000. 

Here the curtain drops. What assets were sold, if any, 
in the last quarter we have no means of knowing. Presi- 
dent Norvin Green said, in the court proceedings which 
brought out the above facts, that he ‘‘ did not know ” if 
any had been sold, and he has never been interrogated on 
the subject since. When the statement for the December 
quarter appeared, the items of construction, etc., were 
omitted from the list of deductions, thereby swelling the 
apparent ‘‘ surplus of earnings” to that amount. It was 
also officially announced that hereafter this expense would 
be paid from the assets in the treasury, and would not 
therefore appear in the accounts. But, in fact. the com- 
pany had already started onthis, so that, having first cap- 
italized its assets by an extra issue of stock, it began at 
once to sell the assets it had capitalized, practically mak- 
ing a double stock watering. Net revenues for 1882 were 
reported as follows : 


1882, ; 
March quarter..... $1,606,507 | Sept. quarter....... $2,289,240 
June quarter....... 1,675,691 | Dec. quarter....... 2,053,146 


What caused the remarkable jump in the net revenues | 9 


for the last two quarters of the year does not appear. 
There was nothing like it before or has been since Next 
we come to 1883, when the company increaeed its dividend 
from 6 per cent. to 7 per cent., calling for $200,000 per 
quarter more, and therefore raising the average of deduc- 
tions from net revenues from $1,800,000 to $2,000,000 : 
1883, 1883, 
March —— — 9 677,818 fort. quarter....... $1,660, 
June -. + 1,689,897 | quarter 655. 
The company continued to pay 7 per cent, through the 
first three quarters of 1884, and then dropped back to 6 
per cent. again, These are the reported = — — 


1884, 
March quarter..... $1,684,258 Sept. quarter. rove 
June 1,651, * sate 
"Net heventios March daarter, 1886; 8Y B6A 876, ‘ibd 


From this brief outline one may get some idea why 
Western Union stock, while continuing to pay dividends, 
sella as low as it does, 


Static Electricity. 


BY PHILIP ATKINSON, A. M., PH. D. 
CHAPTER IV. 


INFLUENCE OF DIELECTRIC.—In order to observe induc- 
tion there must be twoor more bodies at different poten- 
tials placed in each other's vicinity, and these must be 
separated by an insulatur; for, if separated by a conducto-, 
equilbrium would at once be restored, and mduction 
could-not take place. 

Insulators through which induction takes place are 
called dielectrics, from the Greek 61a, through. Air was 
the dielectric between the electroscope and electrified 
body, in the experiments already given. 

Now, since conductors permit electricity to pass through 
them easily while insulators resist its passage, there 
must be some -peculiarity in the nature or arrangement 
of the molecules which makes two bodies of the same 
class similar in this respect, while two of opposite classes 
are dissimilar. 

Hence we can easily conceive that when twoinsulated 
conductors, at different potentials, are brought into con- 
tact, the undulations of their molecules would assume the 
same phase, and equilibrium take place; but that when 
those undulations are transmitted through a dielectric, 
they undergo such a change that, the pbases of the undu- 





an intermingling, which results in creating opposite poten- 
tials in adjacent parts, on either side of the dielectric, the 
negative of one being equal to the positive of the other. 

If either conductor be removed, still remaining insu- 
lated, the equilibrium of each will be restored. and its 
potential be found the same as before it was brought 
within the sphere of inductive influence, showing that no 
permanent effect has resulted. 

Hence it will be seen that the effect of induction is op- 
posite to that of contact; the latter producing permanent 
equilibrium between conductors, while the former pro- 
duces temporary disturbance of equilibrium. 

SPECIFIC INDUCTIVE CAPACITY.—It has already been 
stated that electric induction takes place through all sub- 
stances, but in different degrees; and since it is found that 


--- 

















each has an inductive power peculiar to itself, this prop- 
erty is called its specific inductive capacity. 

The importance of this subject will be understood when it 
is considered that it affects enterprisesinvolving large cap- 
ital, public convenience and public safety, as in the trans- 
mission of electric energy by insulated conductors, as tele- 
graph and telephone wires, ocean cables and electric light 
wires, including the — question of underground 
transmission in cities. 

Hence, for the last forty years it bas engaged the atten- 
tion of such men as Faraday, Boltzmann, and many others, 
including the earlier researches of Cavendish, who seems 
to have been the first to investigate it, but whose experi- 
ments on this subject have only recently been published. 

The general method of investigation is as follows: The 

inductive capacity of dry air at the barometric pressure 

of 760 millimetres (29.92 inches), andat the temperature of 
C. (82° Fahrenheit) is made’ the standard unit by which 
the inductive capacities of all other substances are esti- 
mated. 

To illustrate: Suppose we have two metal plates, A and 
B (Fig. 7). separated by an air space C;an electrified 
globe, not shown, connected with A, and B with the disc 
of an electroscope, and all properly insulated. First 
note the amount of divergence of the leaves; then let 
a plate of glass, cake of paraffin, or any other insulator 
which willexactly fill the space C, be introduced between 
the plates, and note the divergence of the leaves now, as 
compared with the former divergence, 

As this insiJator has displaced the air, itis evident that 
ite inductive capacity, as compared with air, is shown by 
the difference in the divergence of the leaves, If that 


capacity=nis greater than that of air otherwise, it is equal 





to orlessthan that of alr, 


lations not being the same, there is a repulsion instead of | Pi 


divergence has increased, then the power of this insulator 
to transmit electric influencethat is, its specific inductive 





From this we see that specific inductive capacity varies 
inversely as insulation. Hence this property is almost 
infinite in the best conductors; while in the best insula- 
tors it is the reverse. 

By methods similar to the above, with. the aid of im- 
proved instruments, to be described hereafter, the specific 
inductive capacities of a number of substances, including 
the principal insulators, have been carefully estimated “ 
Boltzmann, Gordon and othéts, and from the results ob- 
tained by them the following table has been prepared, in 
which the general averages are given. 

The results obtained by different observers differ so 
widely that they can only be regarded as approximate, 

and will undoubtedly future correction when im- 
proved methods shall give greater accuracy. 

SPECIFIC INDUCTIVE CAPACITIES OF VARIOUS SUBSTANCES. 


Standard. " — 
Air at 0° C. temperature and 760 mm. pressure....... . 10 
Solids. 
itl aie ATI ace oti ee 2.09 
— 2.28 
— 
Lh eal aS sept ne Ril SAR Ae: sR Dh bh 2.89 
—— as tina nawe Xie 4 id While 6 2.95 
tice dus a casah se a saree suede toned oe ae ee 3.6 
Glass, average of various kinds nee iawt 5.87 
Liquids. 
Bisulphide of carbon ...............+-0+2s0- s+ —— 1.81 
pat hihn nay Eek Lacs sek kms 
8 8” epee ie pee ni 2.19 
Gases. 
pee Bw, : a0 ©. ana 700 Wim... co. os coke ce ve .99941 
oxide, CO, “ ——, — 1.00001 
Marsh gas, CH,, “ fo ma CELT, 1.00035 
Carbonic dioxide, CO, Se ost, ° pa cue Vege oye 1.00036 
Nitrous oxide, NO, “ — —— 100039 
Olefiant gas, C, “ ha os 1.00072 


(To BE CONTINUED.) 





Atmospheric Electrical Measurements. 


It has been recognized that apparatus in which the flow 
of water is caused to make an electrometer needle indi- 
cate the potential of the air at any point, are secmewhat 
tardy in action. The use of a slow-burnivg match, such 
as the paper wick impregnated with nitrate of lead, which 
is so much employed with portable elecirometers, is also 
still slower in action, and M. Pellat has just pointed out 
that they ought never to be used at all for very precise 
observations, because the combustion charges the elec- 
trometer to a potential notably different from that of the 
air (for example, 8 to 10 volts), and this difference of po- 
tential is very variable during the period of combustion. 
In particular, when the incandescent part descends below 
the brass stem supporting the wick and forme a red-hot 
crown around that stem, the potential of the electrometer 
may be over 100 volts higher than that of the air where 
the combustion takes place. These observations of M. 
Pellat are very important, as likely to call in question the 
value of all data on atmospberic electricity hitherto ob- 
tainei by the ‘‘water dropping collector” and the 
match-burning portable electrometer of Sir William 
Thomson. It is very questionable, now, if the ob- 
servations made with the latter instrument can te 
relied upon at all. However this may be, M. Pellat 
has found that a gas flame burning at the end of a 
metal jet, insulated and connected to the electrometer, 
brings the needle of the electrometer almost instantly to 
the potential of the air at the point where the flame is 
burning. Inasmuch, however, as a gas flame is known to 
generate electricity in burning, M. Pellat sought to find 
out what potential it gave rise to. For this purpose the gas 
jet was inclosed in a hollow metal cylinder closed at the 
top, in which were several holes to allow of draught. This 
apparatus behaved like a battery element. Wires, con- 
nected one to the gas burner and one to the cylinder, 
formed the poles, which gave a constant difference of 
potential which varied with the nature of the gas being 
burnt, the nature of the metal forming the burner, and 
the nature of the internal surface of the inductor or 
cylinder. Thus with hydrogen gas, brass burner, and cop- 
per inductor, the electromotive force was 0.30 volt, with 
zine cylinder 0.58 volt, with zinc burner and copper 
cylinder it was only 0.09 volt. With platinum burner 
and copper cylinder it was 0.45 volt, and with platinum 
burner and platinum clyinder it was only 9.10 volt. 
With ordinary lighting gas, however, a platinum burner 
and platinum cylinder gave 0.94 volt, and better still, a 
platinum burner and copper inductor gave 1.72 volts. The 
positive pole was the burner, the negative the inductor in 
every case. It is to be noticed that illuminating gas gave 
higher electromotive forces than bydrogen. These results 
van be modified by altering the internal] surface of the in- 
ductor or the surface of the burner. The resistance of the 
flame element has also been measured by M. Pellat, who 
found it 115,000 megohms with a gas flame, about 1 centi- 
metre high, burning in an inductor of 18 centimetres 
diameter, These electromotive forces of combustion are 
much stronger than those of the thermopile, and merit 
further investigation, The elements can be connected up 
in quantity or series like the cells of a voltaic battery. 
With regard to the fitness of a fame for taking observa: 
tions in atmospheric electricity, M. Pellat concludes that 
it is preferable to other plans, but recommends a short 
flame of 1 centimetre at the end of a metal jet, With 
this, he says, the feeble electromotive force eliminates 
iteelf in the differences: 
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the Fort Wayne Jenney Electric Light Company’s 
System. 











Among the electric lighting systems which have ad- 
vanced rapidly in a comparatively short time, the Fort 
Wayne Jenney takes a prominent position. Although 
organized as recently as 1881, its plants are in operation in 
a number of cities, and from their increasing number it 
can only be inferred that they give satisfaction. Our en- 
gravings represent the dynamo and lamps constituting a 
part of the system, and which are the designs of Mr. 
James A. Jenney, the company’s electrician. 

The dynamo, Fig. 1, is of the Pacinnotti-Gramme type, 
and is compact and economical in’ operation, A notice- 
able feature of its construction is the open spider on which 
the armature is mounted, by which is secured an exact ad- 
justment of the latter upon its axis and to its field magnets, 
and by which entire freedom from heating of the coils is 
obtained. The machine is designed to run arc and incan- 
descent lights perfectly in one circuit and at the same 


time. 











on the top of which is placed the third electrode of carbon. 

An ordinary cell was set up to compare with this, con- 
sisting of a glass tray in which was placed the zinc, then 
the sawdust and carbon on top. The same amount of saw- 
dust was put into each cell, and moistened in both cases 
with equal quantities of salt and water, and the zincs 
weighed exactly the same in each instance. The two cells 
were set todo the same external work, and at the end of 
the trial, which lasted some days, it was found that the 
consumption of zinc in the Jablochkoff battery somewhat 
exceeded that in the ordinary cell, although both were 
working under precisely similar conditions. 

This would seem to indicate that the Jablochkoff bat- 
tery isno improvement over the ordinary form, and, in- 
deed, a critical analysis of the element fails to convince us 
of its alleged superiority. 

— — — — — 
The Oram Telephone Time-Indicating System. 


BY ALEXANDER L. HAYES, BOSTON. 


The object of this invention is to enable any subscriber 
to a telephone exchange to ascertain at any minute of the 
day the exact time by simply placing his telephone re- 
ceiver io his ear. This is accomplished in the following 
manner: At the central office of the telephone exchange 
system is placed a small circuit breaking and closing 
machine, which is operated by an electro-magnetic motor 
or by clock-work, and which acts when set in operation 
to establish a battery connection with all the telephone 
circuits radiating from the central office, or to otherwise 
increase the strength of the current in the telephone cir- 
cuits at certain intervals—different for each minute of the 
day. 

This machine is released by the action of a relay electro- 
magnet, which is energized by a current transmitted once 
a minute from a standard clock in the asual manner, and 
which may be located at an ob-ervatory or other time- 
distributing centre. When this electro magnet is ener- 
gized, the circuit closing and breaking machine, or time- 
distributor, is set in operation. Its first action is to pro- 
duce a vibratory or chattering contact of the telephone 
circuits with the battery, thus producing in the telephone 
receiver a peculiar sound known asthe “ buzz,” which 
sound continues for a second or two, and indicates the 
exact commencement of the minute. 

As the circuit closing and breaking machine continues 
to operate, a series of pins upon the face of a rotating cyl- 
inder causes the operation of certain circuit closing and 
breaking devices which act to increase the strength of the 
current in thie telephone circuits, and thus to produce 
sounds or taps in the telephone receivers. These pius are 
so arranged that the taps correspond to the exact hour and 
minute of the cay. 

Thus, if it is say two o'clock and thirty-five winutes 











(2:35) when the circuit closing and breaking machine or 





FORT WAYNE JENNEY ELECTRIC LIGHTING SYSTEM. 


The system comprises several forms of arc lamps, both | tume distributor is set in operation, there will be hear2 in 


siugle and double, as shown in Figs. 2and 3. All, however, 
contain the balanced lever for carrying the clutch and reg- 
ulating magnets—a point in lamp construction to the 
value of which experience bears weighty evidence. Our 
illustration, Fig. 4, also shows a steamboat head-light with 
4n adjustable reflector, which has given good results. 

At the New Orleans Exposition, two hundred and fifty 
of the Jenney lamps contributed to the unparalleled dis- 
play of electric light there made, and at the close of the 
Exposition the city of New Orleans adopted the system 
for lighting its streets. The Louisville Exposition has also 
adopted the system for the present year, after having used 
it for two years past, 


— 





a » 
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Experiments on the New Jablochkoff Battery. 





_ This battery, which was described in one of our late 
'ssues, has been subjected to a series of tests by our Lon- 
don contemporary, the Electrical Review, and the result 
is given below. The battery was constructed according to 
the inventor’s description, as follows: A tray of lead 
wherein ig placed the zinc, then a layer of wood sawdust, 


each of the telephones, first, the ‘* buzz,” then, a few sec- 
onds afterward two taps, each-separated by an interval of 
say two seconds; then, a few seconds afterward three taps 
each, separated by an interval of say one second; and 
finally, after another interval, five taps, each separated by 
an interval of one-half second, the whole series indicating 
thirty-five minutes past two o’clock. 

The position of the circuit breaking and closing devices 
relatively to the pins upon the rotating cylinders, is 
altered at the expiration of each minute. Thus at thirty- 
six minutes past two o'clock there would be two, three 
and six taps; at three o’clock there would be th.ee. taps ; 
at five minutes past four o’clock, four and five taps, and 


_| 80 through every minute of the day. 


The ‘‘ buzz” is produced independently of the tap-pro- 
ducing mechanism, and consequently. is unaffected by its 
variation due to any irregularity of movement. It there- 
fore corresponds exactly with the impulse sent from the 
standard clock. It thus indicates the exact commence- 
ment or end of the minute whieh is designated by the 





taps, and affords means for the accurate regulation of a 
watch or timepiece, 


The telephone subscriber wishing to learn the time has 
merely to remove his telephone receiver from its support 
and place it to his ear. In a few seconds he hears the 
“buzz” and then the succession of taps indicating the 
hour and minute; and when he hears the next *‘ buzz” he 
knows that it is exactly to the second the hour and min- 
ute designated. 

It will thus be seen that by the means of this simple 
device all the subscribers to a telephone exchange are put 
in possession of the exact time without the use of addi- 
tional wires. When two subscribers are talking their 
telephones are cut out of the time distributing mechanism, 
and thus their conversation is not interfered with. In 
order to prevent persons who are not subscribers to the 
time system from hearing the taps by induction, a device 
is provided by means of which a succession cf taps is sent 
to each telephone which is not receiving the time, which 
taps cannot be distinguished from tbe time signals. A 
confusion is thus caused. 

The mechanism is simple, is easily kept in order, and 
requires. but little battery. 

It can be used for striking the time on bells or sound- 





FIG. 


4. 


ers, and is thus applicable to the district telegraph system. 
It is in use in Boston, Portland, Springfield, Worcester 
and Lowell, and gives general satisfaction. 


— — — 


The Multiple Wire System Discussed. 








The question of the advantage to be gained by the em- 
ployment of the three-wire system in incandescent light- 
ing is still a matter of discussion, and one of the corre- 
spondents of Engineering commenting upon it says: 

‘* My conclusion was, and is still, that for central station 
incandescent lighting there is generally no advantage in 
the use of three wires instead of two. Several disudvan- 
tages in the multiple wire system are more important than 
the saving in the weight of copper (30 per cent., according 
to Dr. Fleming, still too much I think, but certainly not 
five-eighths, as M. L. Deinhard tries. to prove in the 
Elektrotechn. Zeitschrift, 1884, page 498). For instance, 
the use of two dynamos, or the three-wire system, is in no 
way the same as two dynamos in the ftwo-wire system. 
With the three-wire system there must be always two dy- 
namos running together, even in the day-time, when only 





a few lamps are used, while with the two-wire system one 
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dynamo is sufficient, except only a few hours at nighi. | under careless management, there is probably no one thing 


Thus with the two-wire system a considerable reduction 
in wear of dynamos, increased economy and safety in 
working, etc., is obtained. Moreover, if there occur a de- 
fect to one of the dynamos with the two-wire system, then 
the other could be used for a short length of time to light 
up the whole district, at least at a somewhat reduced 
candle-power in the lamps; but with the three-wire system 
one-half of the district would be absolutely in the dark, 
The current output of a dynamo can be greatly increased 
for a short time, but it is materially impossible to double 
the electromotive force. Indeed, I did not propose the 
multiple wire systems only for incandescent lighting, but 
more as a special arrangement for arc lighting. In such 
case we have no such difficulties as with incandescent 
lamps. For instance, with arc lamps we have not only 
saving in the weight of copper, but also in the number of 
mains, thus simplification, which alone is already a great 
advantage; on the ccntrary we have, with incandescent 
lamps, complication.” . 
ö— — atthe cindy ——— — 


The Davey Safety Engine or Vacuum Motor. 


Our illustration represents a motor which is attracting 
considerable attention, and which may serve to solve the 
problem of cheap domestic lighting by electricity. 


This engine is the invention of Mr. Henry Davey, a 
mechanical engineer of prominence in England, where he 


DAVEY ENGINE. 


is known to the engineering world as the inventor of the 
differential pumping engine, now extensively used in the 
public water-works and mines of Great Britain, as 
well as to some extent in America. This engine possesses 
some novel features, and differs from an ordinary 


steam engine in that while a small quantity of steam | 
is used, steam is not the motiv@ power employed w) 


do the work, and only as much is required as would be 


generated in an ordinary tea-kettle, and this at only at- | 


mospheric pressure. The only function of the steam is to 
create, by condensation, a vacuum, which is the motive 
power. As there is no pressure in the generator, it is 


claimed there can be no danger from explosion under any | 
Only a few gallons of water per horse- 


circumstances. 
power per day are required, and they can be returned and 
used over and over again. The cylinder, unlike that of 
other engines, does not require any oiling or lubrication, 
being made of bronze, with bronze piston-head and rod. 
In fact, it is intertionally constructed so thatoil cannot be 
put into it. Unlike an ordinary boiler and engine, 
in which the water-level in the boiler is a mat- 
ter of vital importance, and any failure of the 
water supply fraught with more or less danger, 
the water-level of the safety engine is constant 
and unvarying, and the «quantity of water ac- 
tually consumed so small as to remove all difficulty 
of keeping up a supply. Aside from the question 
of danger attending the use_of the ordinary steam engine 





which will commend this motor more strongly than the 
fact that it requires no attention beyond simply lighting 
the fire and giving the wheel two or three turns when 
ready to begin operations. There is no safety-valve, no 
exhaust, no steam gauge, no gauge cocks, no boiler feed- 
pump or injector, or any of these adjuncts of an ordinary 
steam engine. Avything that will go into the fire-box 
may be used for fuel, and it is claimed that if coal or coke 
is used the cost of fuel will not exceed one cent per horse- 
power per hour, It is said to be three or four times as 
powerful as the hot-air engine, and that the cost of fuel is 
only one-fourth as great as for the gas engine. It is built in 
sizes up to seven horse-power, by Messrs. Ch. P. Willard 
& Co., of Chicago, Ill. 


—— —— +e — 
Automatic Steam Damper Regulatoi. 





A damper regulator that will control, within narrow 
limits, the steam pressure, bears the same relation to a 
boiler that a perfect governor does toa steam engine. It 


- | is well understood that fluctuations of pressure, and hence 


of temperature, are in no small dégree injurious to steam 
boilers, and the waste of fuel incident to improperly regu- 
lated draft adds materially to the daily cost of running 


‘|tbem. It is evident, therefore, that an appliance which 





will secure to the boiler a uniformity of pressure, by so 
regulating the fire that only the proper combustion to 


@) 











FIG. 1. 


AUTOMATIC STEAM 


| generate the pressure desired can be had, is a valuable 


| adjunct to every steam boiler.. 

| The importance of uniformity in boiler-pressure to 
| steam engines is too well known to need comment, and in 
‘electric lighting this is of especial importance, for by 
maintaining uniform pressure a regular speed is secured, 
with consequently less fluctuation im lights. In the con- 
struction of such a regulator the difficulties to be over- 
| come are to provide a power in excess of that required to 
| open the damper and at the same time keep the friction of 
its parts so low that its operations may be affected 
| by the least possible fluctuation in the boiler-press- 
ure. The accompanying engravings represent a 
damper regulator essentially different in construction 
from those heretofore in use. The simplicity and dura- 
bility of its construction (being entirely of metal, with- 
out packing or stuffing-box) and the extreme sensi- 
tiveness are of the utmost value in an instrument for this 
purpore. In Fig. 1 the genefal arrangement of the regu- 
lator is shown. It is connected with the damper by 
means of a wire rope passing over pulleys from the top 
and attached to the wall by means of a bracket B. The 
steam for operating the regulator is taken through the 
pipe A, and the drip pipe D carries off the condensed 
water from the pipe A. The pet-cock E drains the water 
from the body of the regulator. Referring to Fig. 2, it 





will be seen that the apparatus consisis of a piston Y, 
upon which is a ‘ground joint W, having water-packed 
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grooves upon which works an accurately fitted cylinder 
K, which is in turn covered by acap C, Fig. 1. To the 
bottom of the piston is screwed the section U, in which is 
the valve V. Upon this valve rests the stem P, the 
top of which bears against the weighted lever Ff. 
The operation is as follows: The weight, from 144 to 
24¢ pounds, is adjusted on lever F so that the 
valve will open at the pressure which it is de- 
sired to carry on the boiler, When the steam, en- 
tering ports Q, passes through the piston Y, it raises the 
cylinder gradually till cap L comes in contact with the 
bottom of the ground jeint W, at which time the dampvr 
is entirely closed. As the boiler-pressure sinks, valve | 
is pressed to its seat by the weighted lever F, and as the 
condensation passes from within the piston through the 
pet-cock E, the cylinder descends, causing the damper to 
open. So sensitive is this regulator in its operation, that 
the lightest pocket-handkerchief thrown over lever F' wil! 
vary its movements up or down. This device is manufact- 
ured by D. C. & H. Kellam, and sold by Messrs. Hine & 
Robertson, 12 Cortlandt street, New York. 
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Progress of the Schuyler System. 


Three of the electric light towers in Danbury, Conn.. 
erected by the Schuyler Electric Light Company, are com- 
pleted, and the other will be finished and put up by the 
first of next week. The Schuyler Company will ship their 














DAMPER REGULATOR. 


machines for lighting the city of Danbury, in accordance 
with their five years’ contract, this week, and the lights 
will probably be started early next week. This will be the 
first city in New England using towers for universal! 
lighting. These four towers will take the place of all the 
gas and naphtha lamps in the city of Danbury. New 
Britain’s appreciation of the Schuyler electric lighting 
system was conclusively shown this week by the adoption 
by the city of all the electric lights in the streets which 
bad hitherto been paid for by private individuals, and an 
increase voted by the city government at its meeting to 
fifty lights for street purposes. This demands an imme- 
diate increase of two more machines for that city for the 
local company. New Britain is using nothing but the ful! 
two thousand candle-power lights for both its public and 
private use. 

Middletown, Conn., has shown its satisfaction with the 
system also by an order sent this week to the Schuyler 
Company for a third machine. This increases the plant 
in Middletown to about 100 lights—a pretty good showing 
for two months’ running, where the plant was installed 
with but orders for lees than thirty lights. 

Marlboro, Mass., expects to rejoice in the Schuyler elec- 
tric light within the next thirty days, as arrangements 
have already been completed for its immediate introduc- 
tion, the steam-power being leased, and subscribers to 4 
sufficient number of lights on yearly contracts have been 
secured to make a paying investment of the stock... 


FIG. 2. 
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A Large Secondary Battery Plant for General Com-| My plan for our new station about to be erected will | years, It is getting to be quite a common practice with 


mercial Distribution,* 


BY E. P. ROBERTS, M. E., GEN. MAN, OF THE BRUSH-SWAN CO., 
CHEYENNE, WYO. TER. 


1. Description of the storage plant. 

2. Directions for erecting and maiitaining storage bat- 
teries. © ae 

3. Remarks respecting storage batteries and their field 
of usefulness. 

1. A description of our entire plant, both arc and inean- 
descent. This was published in Tae Etecrricat WoRLD 
of Feb. 28, 1885, and from that article will be quoted a 
description of our battery plant : — 

The Brush-Swan Electric Light Co. of Cheyenne was 
formed in the fall’of 1882, and was the first Brash-Swan 
Co. formed to use the Swan lamp in conjunction with the 
Brush storage battery and arc system. Storage batteries 
were put im operation early in 1883, and at the present 
time ninety-mine batteries and fifteen hundred lamps are 
in operation, distributed over an area about oné mile 
square; the charging station for the batteries being about 
one quarter of a mile outside the ‘northwest corner of the 
square, and over three hundred of the lamps being in the 
southeast corner. 

BATTERY PLANT.—On each block—sometimes on every 
two blocks—is located a small portable house (see illus- 
tration), in which are placed all the batteries furnishing 
light for said block. A partition divides it into two parts, 
oae for the batteries and the other for the meters and 
switch-board. A plug switch is used in order that any 
combination may be readily effected. Cable connections 
permit coupling batteries togethe: as desired.” An extra 
battery is kept in each house for use, in case extra light is 
required. 

The batteries are placed on string pieces 2 inches by 4 
inches by 10 feet ; each cell rests on four porcelain iosu- 
lators, and the string pieces rest on Western Union insu- 
lators with pins set in cross pieces. Three sizes of batteries 
are used, 1, 2 and 3, with capacities of 20, 40 and 80 lamp 
hours respectively. 

Three charging circuits are used, two to private 





x 


dences, where No. 1 and No. 2 batteries are used, requir-} 


ing from 7 A. M. to 1 P. M. to charge them with a 10-ampére 
current, and one circuit to the business part of the city, 
where No. 3 batteries are used. As these batteries are 
much larger, a longer time is required to charge them, and, 
therefore, they are charged from 7 A. M. until 3 o’clock 
P. M. by a 65-light dynamo. They are then connected by 
switch, as desired, for the night, in some cages three bat- 
teries being connected for quantity. ; & 

At dark the charging circuit is lo»ped in with the all- 
night outside are circuit, and the charge thrown on about 
twenty meters, and by the connections for quantity con- 
trois about fifty batteries; thus they are left until day- 
light, when the arccircuit shutsdown. By this means the 
batteries obtain considerable charge ; they are then dis- 
connected and charged separately during the day. 

2. Directions for erecting and maintaining storuge bat- 
teries. : 

A. Careful insulation.—1, Battery as a whole well in- 
sulated from the earth. 

2. Each cell insulated from all others, excepting, of 
course, through the proper channel for the passage of 
current. 

8. The positive and negative in each cell to be insulated 
from each other except through the liquid. No connection 
by moisture on the upper edge of the containing box. 

B. Regular charge and discharge.—1. Fill the battery 
every day. 

2. Discharge the battery every day. 

4. Never overcharge. 

4. Do not exhaust completely. 

C. Do not expect batteries to take care of themselves.— 
1. Test electromotive force of each once a week with a 
voltmeter, 

2. Test each cell with an acidometer once a month. 

8. Each day séé that each cell in each battery fills in the 
same time. : 4 

4. Keep plates covered with liquid, 

5. Examine all connections frequently. 

D. Keep extra cells complete and charged with which to 
replace defective ones. Do not put uncharged plate or cell 
in battery in regular use. 

E. Do not “‘ box in” batteries. Give free circulation of 
air. 

F. Keep all connections, switches, etc., as far as possible 
away from batteries. . 

G, Study the cause producing a new effect, and attend 
to details, ; 

3. Remarks.—After considerable experience with 
storage batteries, my onclusion is that they have been 
both praised and belittled too much. That the service 
can be good is certain, but that for a closely-settled district 
they are preferable to dynamos is not, according to my 
experi ‘nce, correct. * 

Experience teaches the manufacturers many poiots in 
design and formation which greatly increase the reliability 
of secondary batteries. Experience in handling them 
teaches many little matters which greatly assist in keeping 
the batteries in good condition. 


20 naae before the American Institute of Electrical Engineers, May 
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respecting secondary batteries in connection with stations 
for the distribution of electrical energy. 

A building is to be erected near the business portion of 
the city, from which our are lights will be supplied, and in 
which also will be placed dynamos for running the incan- 
descent lights in the business district. 

Batteries will be used in portions distant from the 








station, These will be charged from 3 A. M. until 7 a. M. 
with a 15-ampére current. At the station will be several] mont. 
large batteries, which wil! be used for day lighting or in| dama 


_ DISCUSSION. 
: 5 Frankland Jannus): The subject is 
now before you, Mr. Roberts is especially pre- 


pared ye such a pant. in regard to the practical oper- 
Prof. fae : Lwould lke to ask Mr. Roberts what 
his -been in regard to the durability of the 


lead **. j 
Mr. Roberts: We have been running since the early part 
of 1888, so we have had a fair experience; but what 


the plates will, do at the present time it is hard. to. say, be- 
cause they have improved so much. At there would 
be six cells in one long box. the wood of which was all 
continuous, The plates did not have room to expand and 
rey eat not as good, and we did not know, how to attend 
tothem as well. But we have had better plates running 
for over a year in those batteries which do not show any 
sign of disintegration. Our experience in learning what 
to expect aud what not to expect has been of great value 
as we are enabled to attend to every little matter before it 
goes far to the bad. It is bard to say what the most re- 
cent batteries willdo. I could say as to one year well 
enough, but I would not like to say as to three or five. 

Mr, Hall: The batteries you speak of are constructed 
Sey: upon the principle of the Planté cell, are they 
not 


Mr. Roberts: In this Brush battery, you know, the cell 
—the positive—is a gridiron in shape, having corrugated 
ribs between two negative, and the distance at first used 
to be very small; I think it was three-eighths of an inch. 
The idea, of course, at first was to get the resistance as 
small as possible, I don’t think that practice made 
much difference there. At first there was great trouble 
from short-circuiting ; a rib, sometimes at first, would 


4 











MoVABIE HOUSE FOR BATTERIES. 


gradually become oxidized around under the rib, and the 
top part would fall over and hit against the tive. 

pe Hall: That occurs especially at the bottom of the 
cell? : 

Mr. Roberts: If the sediment collected sometimes it 
would occur right atthe top of the cell: But now they 
have room to expand with the present bat * 

Mr. Hall: Have you ever had avy opportunity to observe 
how the electromotive force of the cell fell off if it were 
not used immediately after charging ? 

Mr. : paper, of course, is not one of scientific 
figures. Ne my directions for using storage bat- 
teries show that it is advisable to have them charged and 
discharged every day. Of course it does fall off, and for 
that reason I say discharge everyday. And another thing 
is, when they lie idle the resistance is very much increased, 
and if tle manipulator, as they call it in their catalogue, 
or the mechanism for throwing the current on, bas to over- 
come that immense resistance at first, you have to look 
out for it, because it should be made with more points of 
break and contact than it bas. 

Mr. Hall: A cell of thatsort deteriorates from lying idle 
after being Gharged. I wish to know what that rate of de 
crease is if you have observed it ? 

Prof. Anthony : In charging, are the indications of the 
manipulator followed, or some other plan? 

Mr. Roberts: As a general thing we charge according 
to the manipulator, which is the time of charging the 
battery, and which bears a very close relation to the time 
of discharge, when they are properly arranged. We bad 
a great trouble at first in doing that, until we introduce! 
this storage battery-house system. Each man has h‘s 
battery in that place. He is independent as far as he is 
concerned, The man keeps a constant eye and tells by 
observation, without the strain of thinking—at least he 
notices—if a battery takes much longer to charge: than is 
usual. Then he tests that battery, running over each cell 
with a wire, and if everything seemsall right, why it is 
supposed the consumer uses t tity. If he finds 
anything wrong, why then he makes a note of it in a paper 
that hangs up in the battery house, If there is any large 
cha @ man’s bill had been running six or seven 
dollars a month and we find itis twenty or thirty dollars, 
we pay attention to it; but that does not often occur. 
rit so I th e can safely say that the time of charging 
is the means that we employ to charge our customers, and 
it isa satisfactory means, too. 

Mr. F. L. Pope: It seems to me that we can see very 
plainly from Mr. Roberts’ paper that a large share of his 
success is due to his system of- ing the plant in charge 





of trustworthy and intelligent employés. This is a matter 
that is getting to be altogether too much overlooked of late 


pcm mainly theoretical, and then find somebody 
who will work for four dollars a week to carry them out, 
and in case of failure, pretty nearly everybody but them- 
selvesis blamed. And that has been largely the case with 
sto batteries, I fancy. They have been set up and 
placed in charge of anybody and everybody, and expected 

take care of themselves ; and I suppose it would be 
difficult to find anything that requires more intelligence 
and careful attention than they do at the right time. If 
anything goes wrong with a battery, and there is anybody 
who understands it to attend to it, it is rectified in a mo- 
If it is allowed to go on, it results in considerable 
ge. 

Mr. Roberts : I might say in respect to the men, that at 
first we, of course, had hard work in yetting good men. 
It isa new country, and we have to train the men. We 
managed to get a few who were trained in other lines 
somewhat. One of our best men had been an electro- 

later and manufacturer of electrical instruments, and our 
‘oreman of battery work has been a telegraph lineman. 
What we intend to do is to pay good wages, and if a man 
does not cowe to time, turn him out. We are pretty strict 
about that, and the consequence is we get fairly good ser- 
vice. But the men who attend to the batteries and who 
do the most work about them are not what you would call 
skilled laborers. One of them had been a farmer's boy, 
and never had anything to do with machinery. But from 
constant attention to it they get to know pretty well what 
todo. The foreman has been at it ever since we com- 
menced working. He generally inspects and the others 
report to him. If the man who is in the battery house 
and has that circuit i charge ‘‘ blows on the battery,” 
why he gets (to useour Western term) pretty well ‘‘ wound 
up” about it. They feel a pride in their work. I have 
every man, as far as possible, responsible for the work 
under him. Many of them take considerable pride in it, 
and are badly hurt if things Jo not go right. 

Mr. F. L. Pope: As I understand Mr. Roberts, he does 
not pretend to compete with the commercial price of pas. 
It is evident that he is proceeding on a more business-like 
principle than a great many in that business. 

Mr. Roberts: The gas company started after we did. 
The two principal men in the electric light company and 
in the gas company have been — in politics and 
stocks and everything else out there, and whenever one 
starts a thing the other starts something else in the same 
line. Our first baltvries were very defective batteries. We 
did not know ho to handle them. rty would be 
given by one of our customers, and suddenly the lights 
would goout. The gas saw an opportunity and the 
company was started. I favored sticking to our price un- 
til we found how the gas company came out, because it is 
a good deal harder to raise your price after you have once 
dropped it than to stick to your price. We stuck to our 
price and got orders right along, so westayed there. The 
ether day agentleman who is building a new house came 
to us and asked what we could furnish light for? We 
said $3.50. He said, ‘‘I can get gas for $2.75, but I would 
rather have the electric light. I told what I could get gas 
for fo see if I * induce you to lower your price. But 
I would sooner e the electric light at $3.50.” There 
was a very large house built the other day with hand- 
somely frescoed ae They put in gas, and now they 
want the electric light because their ceilings are getting 
darkened. 


Me. F. L. Pope: I think that isa cardinal mistake that 


| has béen made from the — in the electric light 
‘| business, to endeavor to compete with 


as in the matter of 
price when every well-informed electrician has been per- 
ectly well aware from the beginning that in the present 
state of knowledge it was not possible to do it, and for 
that reason the attempts which have been made to furnish 
house to house lighting ion central stations have not I 
think been commercial successes, as far as my knowledge 
extends. Now it seems Mr. Roberts has adopted a very 
intelligent plan in his operations. Where he can use 
direct ligiting he isdoing it. Where direct lighting can- 
not be used commercially he is using something else. He 
is adapting his methods to the place where they are to be 
e yed and he is endeavoring to charge a price which 
give him a fair profit on what it costs him to 
it, irrespective of whether the gas costs less 
or more. I think that any one whohashad any ex- 
perience in the use of the incandescent light would 
not have the slightest objection to paying 50 per 
cent. more for the electric light for bis house than ke 
would for the gas light. Ispeak as I feel aboutit. I 
should be willing to pay 50 per cent. more rather than 
not have it. It isin a certain sense a luxury. It is only a 
small part of your expenses, and you do notcount them 
any more than you figure up your glasses of soda water a 
week, Therefore I think the electric light neople have 
roceeded very largely on a mistaken plan in that respect. 
erhaps it originally came from a feeling that people 
would not invest in electric light enterprises unless they 
were made to believe that the light could be furnished at 
a greater profit than gas, at a less cost. Perhaps it was 
necessary to put things in that light in order to make 
people put their money into it. But men who have done 
so have found out differently, I think, since that time. 

Mr, Roberts: I intended to mention when I was speak- 
ing before, that we are promised some glass cells. e are 
not using them yet, but their use wil! prevent cells short- 
circuiting by one touching the other, and it will prevent 
the creeping largely on the edge, which is also bad, and 
we will also be able to see down, particularly if we put an 
incandescent light behind the reflector, and see what the 
condition of the plate is. 

Prof; Anthony: I heard something about a company 
that made glass cells about a year ago, and I was anxious 
to know if they had been tried and what their success was. 

Mr. Roberts: I only know from hearsay, and that is 
what Mr. Potter told me in Cheyenne. I do not remember 
where he said they were used, but they were working 
well. 

A Member: We use glass cells for secondary batteries. 
We used wood boxes, but we found that after a month or 
so they began to leak, and they made some stronger boxes, 
and the last were made of glass, and now all the cells are 
made of glass. They put India rubber between the plate 
and the glass; that is, as we use itin Europe. __ 

Mr. Roberts: Those strips must be in the liquid. The 
liquid must go to the glass. Therefore, those —* could 
hardly be insulators. They could only be used to keep the 
cells in position. 

A Member : The strips are on the outside, and inside 
there are only pieces. 
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Mr. Thompson : How are those joints made in the cells? 
You say they leaked a little at first and then they did not 
leak. I made a lot of cells by flattening the lead and cut- 
ting it in certain directions so that when folded up it 
makes a complete box; then by taking a Bunsen burner 
flame and getting a little, sharp flame, and teaching the 
mechanic, he could run the flame along slowly and form 
lead boxes. About two years agoI saw some of the Brush 
cells. They were simply soldered. I tested one and it 
was leaking. Some would last for a long time, because 
the acid attacking the solder would take a long time to 
eat through the solder, the solder being placed on the out. 
side and the acid attacking only a very small area of the 
solder at once. I was wondering how they were made at 
present, and would add that all lead vessels for containing 
acids may be constructed as easily by melting the joints 
with a Bunsen burner gas flame as by solder. 

Mr. Roberts: The way they are made of course I do not 
know, because we get them from the Brush company. 
The first did leak, but they did not leak so much on the 
solder joint as they pitted through. They claimed thatthe 
lead was not pure and it was not heavy ; a little indenta- 
tion would almost go through. I presume they make a 
burnt connection. There is no solder used. It is all lead 
and fused together. Exactly their method of manufacture 
I do not know. 

Mr. Shelbourne: This whole question of the cost of 
electric lighting compared with gas depends upon su many 
conditions and considerations that it would be hardly fair 
to make an estimate off-hand on the cost of one or the 
other. It has been stated generally in the newspapers 
that the Edison company claim in regard to incandescent 
lighting, that they can furnish light cheaper than gas. I 
do not know whether that is directly claimed by the most 
responsible persons in the Edison company or not. M 
friend here, Mr. Pope, seems to take it for granted that it 
ought not to be considered that lighting by electricity 
is as cheap as gas. Now this whole question de- 
pends upon just the relative conditions of giving an 
equivalent for the money. It is a quid quo. Do you 
get your money’s worth? ‘What are the conditions that 
enter into the question of the value of the electric light ? 
Well, it has been stated and considered that one of. those 
conditions is the comfort that you derive from the electric 
light, the mellowness and steadiness of the light, the free- 
dom from carbonic acid gas and the many other considera- 
tions. Another very important thing depends upon the 
photometric quality of the light—the amount of light that 
is given. Take the arc light in this city. The Common 
Council have requested the Board that charge of the 
lighting of the city to put the electric light in certain 
streets. Recently the city official having charge of the 
gas and the lamps reported that taking the streets where 
the electric arc light was used for lighting, the streets cost so 
much. The gas lamps that were replaced by those arcs cost 
somuch. The result was that the cost of the electric are 
lights was about three times as much as the cost of the 
lamps that were displaced. It was stated, however, in the 
report that no question was made as to the amount of the 
light. Now, that is very important. The question is as 
to the amount of light and-as to the comfort you derive 
from the light. That furnishes the guid pro quo—getting 
your money’s worth. Of course when you come to incan- 
descent lighting, people who have had gas in their rooms, 
when they supplant that system with the system of incan- 
descent lights, they would not be satisfied with the same 
amount of light that they got from the gas. They 
want something that is better; they want something 
that is new and that furnishes them with something 
different from what they had before. They get 
at least fifty per cent. more of light with the 
incandescent light, and then they go to work and compare 
the cost cf that with their gas bills previously and they 
consider—well, really this light costs us fifty per cent 
more than our gas. They have not measured the light. 
There are many different ways of measuring the quantity 
of light and such variations in regard to the cae te’ Ba 
instruments in measur.ng lights and many considerations 
in regard to measurement, but they never put the question 
to the practical test—that is, how much light do we get for 
so much money? Until these matters are reduced to 
careful calculations and measurements based on exper. 
ments it will be impossible to say what the value of the 
light is or how much money it costs. é 


Mr. Roberts: Our electric light company is a small 
corporation—I mean the number of men in it ; there are 
only four. Two are residents in Cheyenne, and the ome 
two are only there during the cattle season. They dis 
tributed their stock very largely, and they have got a 
number of men interested more or less in one way or 
another. The question came up before the Common 
cil last fall as to whether we should have the electric light 
or gas for the streets. The gas people fought pretty hard, 
and we did our best ; but there were only two against a 
large number. But when it came to a general discussion 
on the street, and the members of the Common Council 
found what their constituents were going to say, we hada 
majority in the board, and they voted unanimously for 
the electric light. The gas company bid 135 lights of cus- 
tomary candle-power, as they call it, which gave rise to a 
few remarks on my part, because customary is rather an 
odd term to bid; and we bid 22 lights, and got the contract 
for three years. 

Mr. G. A. Hamilton: In this particular plant about what 
percentage of the charge is returned? I should be very 
glad if Mr. Roberts could give us any information in re- 
_gard to this. 

Mr. Roberts : I have said tlat my paper is not one of fig- 
ures and therefore I do not feel quite ready to answer 
questions respecting matters of that kind. The Brush com- 

yany reported seventy-five per cent. as the efficiency. and 
i do not see any reason to doubt it. It depends very largely 
upon the conditions. 


The Chairman: There has been a good deal said about 
the — cost of incandescent lighting with that 
of gas. Now, it has not been stated, but I do not think 
there is any question about it, that gas at the present time 
is far more costly than kerosene, and yet it displaced it. 
It seems to be thought by some that electric lighting ought 
to cost more than gas, aod it is stated by some that even 
on those terms it ought to hold its own. I think Prof. 
Card can give us some information on that. The point is 
this, that up to the present time the discussion has elicited 
the fact that in the plant operated by Mr. Roberts they 
obtained higher prices for incandescent electric lights than 
are charged for the same amount of illumination by the 
gas company in bis town, based upon the question of quality. 
The Chair suggests that we would like to hear from Prof, 


‘Card what his ideas are of what the relative prices should 
be between electricity and gas in this part of the country. 
Prof. Card: I did not expect to say anything when I 
came in here, but this question of electric lighting, or, as T 
call it, ‘‘ thunder and lightning business,” selling the light- 
ning and throwing in the thunder for nothing, is a good 
deal a question of education. You take kerosene: it 
doesn’t cost a deal—fifteen centsa gallon. You take 
your gas at $1.50: it doesn’t costa great deal. But if 
you can get a better light from the gas, you don’t count so 
much the difference in cost. Asthis gentleman says, if 
you can get q better light fromthe electric hght, you don’t 
count so much as to the cost he thing. As to the rela- 
tive cost of running a plant. why, it depends largely, as has 
gg been said, on the copditions—what thesize of the plant 
, how many hours you run it; because for a fifty-light 

t it will take about the same zation as five hundred 


ights. If you run it but an hour. you have to bave 
your men lqbk after it as though you ran it ten hours a 
day. The longer you run an in tlamp. the cheaper 


it is relatively. It seems to’me the reason of that is ap- 
parent. Togo back to the start, it isa matterof education. 
People when —— out a new art don’t know much 
about it. —* by observation. They study the thing 
up and ſigure it up. You show it to them, and show them 
it is a good thing and just what they want. They 
don’t look at the element of cost at first or at any 
time. If it is an imprové t, if-there is more com- 
fort to it, if it is heal . if a man wants to 
fix up his house nicely “ind to decorate it with 
fine tints and colors that the sulphur from the gas would 
tarnish, while * could put in the incandescent light and 
save those ting and colors, that is an argument in favor of 
it. From my observation in town here, since this incan- 
descent business has been going, there is not anything like 
the opposition to it that there was on account of the cost, 
because it can be made to come pretty close to any decent 
sort of gas. The incandescent light can come very closely 
to it, so much so that there-is nothing like the talk as to 
the matter of cost that there was; but, on the other hand, 
tley say it is so much better than the other. 


Mr. H. B. Slater: There is one point that I think has 
not been touched upon ; that is, the matter of health. I 
think in that respect especiqlly the incandescent light far 
surpasses the gas light or the light of the kerosene lamp. 
When a gas light or a kerosene lamp bas been burning in 
a room and you come from the open air into the room, you 
detect its presence at once. I cannot myself remain in a 
room whete gas light is burning without inconvenience. 
There ate a great matty who are the same, and 
who cuffer from that cause in various ways. With the 
use of the incandescent lamp we have nothing of 
the kind. The air is not vitiated at all. The light is 
steady as compared with the gas light. In fact, it is per- 
fectly steady, you might say. A great many, like my- 
self, cannot read by the gas light. I cannot use the 
gas light at all. I have to use a kerosene light for 
the purpose of reading, and the incandescent light sur- 
passes the kerosene light for that purpose. The health is 
affected by the effect om the eyes. The health is affected 
by the vitiation of the at of the room, and. tak- 
ing all together, the comforts derived from the use of the 
incandescent hght, «us com with the gas light, are 
much . and we ald not, I think, consider the 
difference in price. Of course, it is a matter of education. 
You and I can buy butter for forty cents a pound. Our 
neighbor ca# buy butter for twenty-five vents a pound. It 
is all “* butter ;” but I could not eat the twenty-five cent 
**butter.” Ishould suffer very much in my digestive ap- 
paratus, if not otherwise. Fuel, which we generally call 
coal. is all coal ; but one kind of coal perhaps cannot be used 
in the furnace, which we purehase, say, for$4aton. I psy $5 
for a higher grade. It is all coal, and tothe ordinary mind 
it is one and the same thing: but we get a better result 
and a more economical result from the higher-priced coal. 
We certainly get a better result and a more economical 
result from the use of the incandescent light as compared 
with gas, although we pay a high price for it. The doctor’s 
bills will certainly be less than with the gas light, and the 
comfort will certainly be greater. As has been well said, 
it is a matter of education ; people should be brought to 
see the difference in the effect upon the health and the 
difference between the volume of light. It has seemed 
to me that if some instrument could be invented 
which could be supplied to the people cheaply to 
measure tlie volume of their light, or be placed in 
the hands of such purties as are selling light, to be used 
when advocating the sale of their light, whether gas 
or electric light, the people could see the difference. 
As it is now, it is to get some people to detect the 
difference even between a gas light and a kerosene light; 
1 mean the ordinary kerosene burner. It is very difficult 
also for them to see the difference between the incandes- 
cent light and the gas light. 1 have met people who could 
not see the flickering aie Sane seven 5 Saale not see 
to read on account of the ering. But such people can- 
not be convinced unless some instrument can be produced 
by which the volume of light can be measured and it can 
be shown thet there is a difference between the two lights, 
just as there is a difference bétween a pint and a quart 
measure. ip ; 

Mr. Roberts: Taking up the genteman’s last remark first, 
I would say that I made an exhibition in the Windsor 
House at Denver a few years ago, some gentlemen having 
requested me to show if there was any difference between 
the lights. They turned off me electric light first, ard 
tried to read by the gas light, moving away from it gradu- 
ally, and then thev tried the same thing with the electric 
light. and they found they could move much farther from 
the electric light and send than from the gas light and 
read. Ina printing office I know of a case where the pro- 
prietor wanted to throw out the electric light, and the 
men said: “If you are not willing to pay for it, we 
will pay for it; we do not want to go without it.” 
In the jewelry store at our place tue man who repairs the 
watches has to have a light close to his eyes, and he al- 
ways used a student lamp before—well, a student lamp 
is as good as a gas light, I think—and he could not work 
late at nightou account of the trouble from heat, etc. ; 

electric light. Ifa man isa small con- 
sumer of light, and he uses kerosene, and his bill for kero- 
sene comes in with his ‘groceries, and the servant girl 
cleans his lamps, it does not amount to anything; but I 
have put the electric light iu a botel for what they paid a 
man to attend to the lamps. They paid a man two dollars 
a day to attend to the lights. We have lighted 





two hotels there, and I certainiy think in one of 
them it cannot cont much more, if any, than they used 





to pay for attandance,* In one of them they were 
refitting, putting in new carpets, and we kept them wait- 
ing four or five days to va that * of the hotel, 
sie would nay — cy pa —* jae with Bp wr 
* use sa men might 8) enough carpet 
with the oil to for the difference. The advantages of 
* — light are —— ——3 over ; . bt 
e advantages are recognized very people wh 
use it right , and with it they can economize 
y cannot economize with gas. 
hts ago I to my old-home near here. I wante 
light the gas in my room during the night. and in 
to find a match I tambled over chairs and other things. 
Now at home I have no trouble of that kind. ons 
Prof. Card: I have here a‘ clipping that 1 took from a 
newspaper. [ do not vouch for the truth of it; but if 
there is any truth in it, it emphasizes the remarks made 
by a gentleman a moment ago as tothe hygienic effects of 
artificial light. It isan extract from a lecture by Mr. R. 
E. V. Crompton at the Health Exhibition in on: 
** Turning now to thecom ive heating and air vitiating 
—— of artificial lights, which we shall find it con- 
venient to take together, I have here a table red 
showing the oxygen consumed, the carbonic acid uced 
and the air vitiated by the combustion of cer bodies 
burning so as to give the light of twelve standard sperm 
candles, each candle burning at the rate of one hundred 


— 











and twenty degrees per hour. 
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Mr. Roberts : There was one remark made a little while 
ago to the effect that the expense cf running depend: d 
at upon the labor and the amount of lights. We 
Pate during the daytime to cellars and 
- Now we are going to have large batte- 
owed in the paper. We have Jatge batter.es 
ons. Those will be charged during the 
id they will be switched on to the main line 
during the me. Therefore we won't have an extra 
relay of engineers and firemen, and in case of a bresk- 
down we will switch those on at once. We keep getting 
extra e , and before the engine comes almost we 
have it all ** filled up ” with orders and have to get an- 
other one. We supposed we had a hundred per c: nt. more 
—— we needed a year ago and we baven't now 
enough. 

Mr. F. L. Pope: I wouldlike to ask Mr. Rob-rts if he 
knows of any other similar storage plant and incandes- 
cent outfit running anywhere in the country. 

Mr. Roberts: No, sir; we are the only ones fo far as I 
know. We started first and have been pretty much alone. 
We have had a good many letters of inquiry to know how 
we were getting along, etc. We had some mene hard 
times, but we bad peng, pluck to stick to it. have 
heard from Mr. Martin that there were some gentlemen in 
town who said it was very pretty out at Cheyenne, but that 
it is out of the world. For all that it is connected pretty 
closely with the rest of the world anda great many men 
know pretty well what is going on out at Cheyenne. I 
went to quite a stylish store in New York recently and 
they had an old-fashioned Brush Jamp burning. They 
would not have such a thing as that out at Cheyenne. 
bi insist on baving nice brass lamps. 

r. F. L. Pope: The impression bad prevailed that the 
it certainly was 










system had been an entire failure, 
quite a surprise to me and to a great many others. I have 
no doubt, to hear of what Mr. Koberts been dving, and 
of the great measure of success that attended him. lt is 
evident that he has got through the worst part of it, and 
will have plainer sailing from this on. 

Mr. Roberts: The plan of using in the station is what I 
believe to be the best use of the storage battery. I believe 
we will make a good thing out of it. We don’t look upon 
the storage battery as a failure, but we do not believe in it 
where we can get a number of customers close together 
and where we can get a station : ear them. 

Mr. Martin: I — —— — ——— 
for putting up a on him, apparently. tI was so 
much interested in the statement be made to me that I 
suggested he could not bring a more timely subject before 
the society than the subject of secondary batiery. There 
is one point 1 want to inquire about—“‘ batteries will be 
used in places distant from the station.” From that I 
weer that the lights fed from those batteries are used in 

Mr. Roberts: Yes, very largely. We have two private 
residence circuits. We have lights in every conceivable 
place there, almost. We have them in houses of all kinds 
of repute. We have them in gambling houses, churches, 
private residences, business places and every ible place 
you can imagine. We have them in the —— office 
and in the dispatcher’s office of the U. P. roa, and for all 
those places we have to have special arrangements. 

Mr. Martin : In that case are you prepared to give your 
support to this statement which I find in the London Elec- 
trical Review, which I received yesterday : ‘‘Two years 
ago, or even less, we should bave been very guarded in 
anything we had to my ie eulogisin of secondary batte- 
ried, but Boss very decided improvements have been made 
in these apparatus that for such purposes as that to which 
we have referred before, they may, under periodical and 
intelligent inspection, even now be safely recommended, 
and it is not too ‘much to assume that as they are better 
understood so will further improvements follow.” If vou 
after your experience can in that, I think it would be 
saying a good deal for the secondary battery. I should 
like to know if you can say anything in regard to secon- 

batteries on the railroads of the country. 

. Roberts: As to railroads, I can say nothing more 
than what Mr, Potter told me the other day. I think :t 
was onthe Pennsylvunia Railroad. The results thus far 
obtained were very — With respect to the ex- 
tract from the paper which Mr, Martin bas read, I do not 
see any exc to be taken to it, provided they are 
willing to pay for what they get, In such cages, where 
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have water power it would probably be cheaper to 
ow a dynamo and a storage battery than gas. In other 
places it might be cheaper for them to put in the gas. The 
main fact that.they would, uoder periodical rection: 
civea good light and be fairly economical, would, I think, 


“pro among meiime tan ie i 
vet what a storage ry < of one— 
J if that can be told T should like very much to know. 
Of course, if it is a secret, I do not wish to press the ques- 
tion. 
Mr. Roberts: All I have on that is the private circular 
of the Brash company. It is a privatecircular, and I have 





to refer you to the Brush company. ; 
Mr. F. L. Pope: From all that has been said it seems 
quite clear that the field that has been ied by the 


storage battery is in the way of supplanting the direct sys- 
tem of incandescent lighting. This direct system is only 
practicable now for very short distances from the central 
station. When you go very far away the interest on the 
cost and maintenance of your conductors mounts up so 
rapidly that the cost becomes prohibitory. Now the 
storage system is evidently going to enable economically 
to extend the incandescent lighting system to a muc 
greater distance from the central station. 

Mr. Roberts : I think by next fall we will be lighting a 
group of residences—new residences t two miles from 
our station ; but it will depend somewhat on how we come 
out with another bit in the same direction. If the govern- 
ment takes hol |, the officers will probably light their resi- 
dences also. Mr. Martin hands me a paper here sayin 
that the Boston Herald has an isolated piant of about three 
hundred lights and it costs less than gas. 

Mr. Martin : In their case could it be to their advantage 
to light from a central station with storage? 

Mr. Roberts: No: it would be advisable for them to 
stick to what they have got, most decidedly. 

Col. Hazard: I should like to ask, sir, whether the ques- 
tion of generating by wind power only has been the subject 
of any experiments—that is driving the dynamos by the 
wind only, and then storing the secondaries. 

Mr. Roberts: Respecting wind only, one or two gentile- 
men in Cheyenne who have ranches far from town have 
spoken to me about it and I have been too busy to go out 
and give them any figures. Bat when you have your 
machinery and engines and have to have skilled labor, I 
think that the steam engine is the best. You have to have 
pretty large windmills. Say you put in fifty horse-power. 
it seems to me that a twenty-foot mill doesn’t give more 
‘than one and a half horse-power and you have to have a 
good mauy to. give fifty horse-power. Then our air is rare, 
though we have a high velocity sometimes at some seasons 
of the year. you bad windmills alone, you would have 
to have extra storage plant to last you at least two days. 

Prof. Anthony : There may be cases where wind power 
would be valuable for such purposes for an isdlated - plant. 
But i¢ seems to me that in most ; there would be 
days or even a week together where the mill would not 
run with sufficient velocity to generate current enough to 
charge the battery. Unless you had the wind to do that, 
you would be without a charge for days together. It 
seems to me it would be an exceedingly uareliable power. 
My own feeling in regard to it is that steam, power is the 
power for electric lighting; that even water power is not 
a power that is to be considered in comparison with steam, 
except under very favorable conditions. There are, of 
course, cases where the conditions are so favorable, 
where you can use it and rely upon it con- 
tinuously from one year’s end to another; but .in 
a great many cases the water power fails at just 
the time you want the light. At Ithaca, whére we are 
doing something in the way of electric lighting and have 
waterfalls enough, if the fall were all that was necessary, 
we could generate »ny amount of power. We have be- 
tween our universi'y and the lake about four hundred feet 
of waterfall; but the trouble is that in some seasons of the 
year there is not much water. If we could be sure of 
water, I think we might use water power with perfect suc- 
cess; but occasionally the water fails, and then again there 
is more Or less trouble from the running of débris in the 
stream that clogs up the wheels. My feeling has been 
that if we want a continuous and reliable electric light, 
something that will not fail us on eceasion-——if we want a 
light that peop'e can always have at command when they 
want it like gas light, there is nothing like the steam en- 
gine, 

Mr. Thompson: We had a secondary battery which we 
coonected up over night with a steam engine accidentally. 

in the morning we found the steam engine running with- 
oul any steam, Simuarly, when a wind-mill stopped for 
want of wind, the secondary ba would operate the 
dynamo as a motur, which in turn would propel the wind- 
mill, unless, of course, an invention were provided for 
—— cutting out the dynamo when the wind 
anled, 


Mr. R. W. Pope: In regard to water power, at one time 
we needed to get a supply of paper for ticker instruments. 
Our paper came from a will at Holyoke. At one time they 
didn’t have water enough and then there was a freshet. 
So I got discouraged and hunted up a .paper-mill in New 
Jersey that ran by steam, and we did not bave any 
further trouble in that respect. (Laughter.) 

Prof. Anthony: I have been very much interested in 
this discussion and in the original paper, and I have been 
watching this storage battery question ever since the 
storage battery began. It seems to me that the storage 
attery is as necessary for the solution of the problem of 
electric lighting as the gas bolder is for gas hghting. I 
thiol that the thing we want is coming sometime. But 
en are a great many questions involved, and one of 
these is the original cost of the battery ; that is what 
Prompted the question I asked. I have heard the state- 
ment made that a storage battery that will do the same 
* ork costs three or four times as much as a dynamo, anda 
“reat many people have said, who profess to know some- 
‘hing about it, that the first cost of the bat- 
‘cry, the interest on the cost, and the depreciation, were 
~o Great as to almost prohibit the use of it ; and I am very 
“lad to know that Mr. Roberts has found the thing such a 
“ecess that they are increasing the plant. That is evi- 
‘(lence to me that they bave found it velaable at avy rate, 
and I do not see how it is possible for us to extend over 
any large area this system of electric lighting except b 
‘ome such means, Certainly we can light small areas di- 
oe from the machines, but when you have to Z0 an 
“istance you must have the- storage capacity; ‘and until 
1 have a battery you can use, you have not reached the 
“olution of the problem of electric lighting, 


Mr. Julian E. Carey: Mr. Roberts has kindly given us a 


great deal of information theimportance of charging 
and discharging the i I would like to ask you to 


give usa few words explanatory of the disadvantage of 
failing to charge. and whether or not it would be at all 
practicable to carry your y for a length of time pro- 
—— our power was furnished for nothing, as by the wind- 
mill. 

Mr. Roberts : Of course, if you overcharge your plates 
you have got to —— ae you also oxtoise your 
plate. Respecting. it 


uncharged, it does not de- 
certonnen sonia to leave it u ed. Itis a great deal 
better to take the plates out and pile therh up. If they 
stay in the liquid and are neither charged hor discharged, 
they have an action going on all the time which gradually 
disin them. To do it every day is the point we 
aim at, and. whieh we * well 7 in ** 
r. Carey : What age have you given to any of these 
batteries without using them? ‘4 
Mr. Roberts : Well, Ido not know. We have not bad 
any time or an experi laboratory to do anything to 
see how bad it was. 


Mr. Slater : With ‘to leaving the storage battery 


hh | uncharged, I bave had a little experience. I have had a 


series of six cells. They are made of lead, two pounds per 
squate foot. They have: been left u since the , ist 
of Junuary, and within the, lest om: days I have had to 
— rims ne the plates out. -bottom of the cells, 
disintegrated. destroyed. 
Mr. Roberts : The first exhibition we made, we ran for 
over two hours with four lights, with No. 2 batteries, with 


& | the charge that had been in them before they 


2 dry and kept dry, it is all —* 
but if you pat them in the liquid and let them discharge, 
very — 

The Chairman: I =. owe a great deal to Mr. Rob- 
erts. He has come a long way to read his paper to us, and 
it so happens that it is a sub of gteat importance. 
do not think there is a member present who has not been 
intensely interested in what has been said, and I think 
that the information Mr. Roberts has been ablé to afford 
us and to elicit is really 1 y valuable, because of 
tbe very small amount of attention that this subject has 
received: and I think that weought to express our thanks 
to him at least verbally, 

Mr. Roberts : After the Chairman’s very kind remark, I 
would say that I was only s that I could not elabo- 
rate the subject a little more. When Mr. Martin first asked 
me to write a paper, Idid not expect to come East and 
read it. I was rather afraid that when I gave this paper 
in so short a form it might be considered that I did not 
feel the honor that I ought to feel in reading a paper be- 
fore the society. Instead of that, lam very highly grati- 
fied by the reception it has received. 

Mr. Martin: I move that Mr. Roberts be asked to present 
at our next meeting a stating the p has 
made with his secondary battery plant in the interval. 

The motion was carried. 

Mr. F. L. Pope: I suggest, Mr. Chairman, in connection 
with the paper we have assigned to Mr. Roberts, that I 
am sure all the members would be very glad to have any 
information which he may find conveniegt or possible or 
proper to give us in relation to the actual cost of working 
the plant. ‘That is a matter of a food deal of — 
and with the experience he has had he may possibly 
more light upon it than we could get trom any other 
source. 


— —⸗ 
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The Western Union Company to Disgorge. 


For once in its career of consolidation, combination and 
boa-constriction, the Western Union Company has received 
a check which, though it may not prove finally effectual, 
is at least severe. After seizing the system of the Bankers 
& Merchants’ Company under pretense of taking posses- 
sion of the American Rapid Company’s wires, it has heen 
ordered to give back the property it took away and dam- 
aged, and to which it had no right. Last week we devoted 
a page to the history of this remarkable episode, and to- 
day, below, we give the result of the hearing before Judge 
Sbipman, at Hartford, Conn., begun on July 15 and con- 
tinued on the 16th. 

The greater part of the second morning was taken up 
by evidence putio by W. S. Guthrie, counsel for the reor- 
ganization committee of the Bankers & Merchants’, His 
plea was for the restoration of the use of the wires of the 
Bankers & Merchants’, which he claimed could be identi- 
fied by Mr. Jones, superintendent of construction for the 
company. Mr. Wallis, for the Boston Trust & Safe 
Deposit Company, said that the return of the lines to the 
Bankers & Merchants’ was an impossibility under the 
terms of the order appointing the receiver of the Rapid, 
and should this reveiver tender the property to the receiver 
of the Bankers & Merchants’, the latter, being restrained 
by an order of the Supreme Court of New York, could not 
take the property. He did not believe it possible to separ- 
ate the lines, andtwo days ago the foreman, who now 
said the separation was possible, said it was impossible. 
He added that the 6,000 miles of wire claimed by the 
Bankers & Merchants’ could just about be built for the 
$183,000 paid by his clients. 

At the afternoon session Judge Dillon resumed his 
argument, and read an affidavit of Norvin Green, presi- 
dent of the Western Union, showing that he bad made 
the contract with the receiver of the Rapid after receiving 
the opinion of the counsel of the Western Union that the 
receiver had power to make this contract, The receiver of 
the Bankers & Merchants’ had no power over the prop- 
erty of the American Rapid, and there was nothing to 
prevent General Harland, as receiver of the Rapid, or 
Western Union as his agent, making this capture of the 
property of the Rapid Company. An affidavit of General 
Eckert was also read, showing his action in taking the 
wires of the Rapid. Judge Dillon made the statement tbat 
the Western Union was connecting the cut wires with its 
own system when the stay was granted in the New York 
court, —— 











The principal speech of the afternoon was made by Colonel 
Ingersoll, who said the first objection worth mention was 
about the contract of October 18, 1883. It never occurred to 
him that the existence of the contract could be denied. The 
$183,000 now claimed to have been advanced by the Rapid 
was really paid by the Bankers & Merchants’ to put the 
lines in the order they were expected to be in when the 
contract was made. The objection that General Farns- 
worth could not receive the property if tendered bim, was 
a ridiculous one. The admission of Judge Dillon that he 
did not know that a contract of October 18, 1883, existed, 
was equivalent to the admission that, if he had known, 
he would not have counseled such action ashe did. He 
had shown just the wires that belonged to each com- 
pany. Each arm, bracket and wire had been identified 
from the battery. He claimed Bankers & Merchants’ 

wires on Bankeis & Merchants’ poles, under the contract 

of October 18, 1883. He had no claims on Rapid wires on 
Rapid poles, or Rapid wires on Bankers & Merchants’ 
poles. If that left a complete system of the Rapid, he had 
no objection to their turning it over to the Western Union. 
What he objected’ to was interfering with the Bankers 
& Merchants’. That system can be worked without cost- 
ing the Western Union a penny. Just what the Bankers 
& Merchants’ ask for was not to be interfered with. The 
receiver of the Rapid, if he found part of his property 
claitaed by others, was instructed to take suitable proceed- 
ings to recover possession of the property. He did so. 
The Court would remember that when this question was 
first raised, the Court said he had no idea that any vandal- 
ism would be perpetrated. General Eckert, when he came . 
to the office of the Bankers & Merchants’ and asked that 
the Rapid property be turned over to him, bad not the 
papers asked for by General Farnsworth, and without 
furnishing them left the office, and the work of destruc- 
tion followed. General Eckert was not the person to de- 
cide the question, but the court. Suppose the question 
was decided as they (the Bankers & Merchants’) wished, 
what was injured? Not the Western Union or the Rapid. 
If the wires were not returned, the ruin of the Bankers & 
Merchants’ would follow. Allowing this vandalism to 
stand would shake all confidence, for every man who had 
a dollar invested would fear forit. He asked that Bank- 
ers & Merchants’ wires strung on Bankers & Merchants’ 
poles and the Bankers & Merchants’ wires on Rapid poles 
be returned, and that was all they asked. 


The Court stated that a number of points bad been cleared 
up during the bearing. His Honor said: ‘It is further 
alleged that the strung wires identified were paid for by 
the Rapid Company, but this is not proved. It is impossi- 
ble to tell whether the strung wires are under mortgage or 
not. It is impossible to tell whether the claim of title de- 
fined to-day is correct. The question is, What shall be 
done pending the approval of the contract? The court 
could not act on the vital point, and had felt this more 
strongly every day. There is a clear, distinct claim to the 
identified wires. It is best that the Bankers & Mer- 
chants’ shall have the use of the wires pending an order for 
the receiver of the Bankers & Merchants’ to take the wires 
and connect them. Ample time should now be taken to 
make a definite statement, so there can be no dispute.” 
The attorneys were given till 8 Pp. M. to prepare forms of 
an order for the release of the Bankers & Merchants’ wires 
on Bankers & Merchants’ poles to the control of the com- 
pany. At8 Pp. M. the attormeys could not agree upon a 
form of order, and the matter was postponed until next 
day when an order was agreed upon. 

Judge Shipman’s reason for announcing as he did on the 
first day bis disqualification to try the main question as to 
the approval of the contract made by the receiver with 
the Western Union Company, has been stated to be his 
part ownership in a building at Hartford occupied by the 
Western Union, but this is not the fact. He is a small 
shareholder in the American Telegraph and Cable Com- 
pany, which is leased by the Western Union, and he holds 
the relation to be that of landlord and tenant, as defined 
by Connecticut laws, and while there is no federal statute 
to interfere, and the State law is not obligatory upon him, 
yet he says that the lattershculd be respected and that he 
is morally bound by it. 

The order directed the Western Union and Rapid com- 
panies to return to Recéiver Harland all poles and wires 
claimed to belong to the Bankers & Merchants’ Company, 
and they are enjoined from interfering with the use of 
the same by the latter company. The Bankers & Mer- 
chants’ must restore the poles and wires if at any time or- 
dered to do so by the Judges of the Circuit Court of the 
United States for the Southern District of New York, 
whether on motion to confirm the lease of the Western 
Union of July 10, 1885, or otherwise, these poles and wires 
to be turned over to Receiver Harland or the Western 
Un on Company. The order requires that both the Bank- 
ers & Merchants’ and the Western Union shall bave ac- 
cess to the poles for examivation or repairs. The order is 
not to be construed as passing upon the question of title to 
the poles or wires. Accompanyiug the order is a stipula- 
tion signed by counsel for the Bankers & Merchants’, 
the effect of which is that its receiver’shall surrender to 
Receiver Harland all books, papers, etc., belonging to the 
American Rapid, which bave bitherto been witbheld. 
Also, that when Rapid wires are on Bankers & Mer- 
chants’ poles, employés of the Rapid or Western Union 
may repair the same, Also, that the Rapid’s receiver 
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shall have sole control, without interference, of certain 
wires in Ohio and westward to Cleveland. 

On the 2ist inst. the case was brought back to Judge 
Dopohue in this city, when he was asked to grant a stay 
of all proceedings in the Bankers & Merchants’ contro- 
versy until this wrong could be righted. 

Joseph Auerbach and Lawyer Powers, of Chicago, repre- 
senting 240 Bankers & Merchants’ bondholders, asked that 
the judgment be opened in the suit for foreclosure of the 
$10,000,000 mortgage of the Farmers’ Loan & Trust Com- 
pany; that the latter be removed as trustees, and the sale 
of the Bankers & Merchants’ property be postponed. This 
was argued on both sides, the Trust Company’s 
counsels and those of the Bankers & Merchants’ 
Reorganization Committee and of the holders of re- 
ceivers’ certificates mainiaining that the demand for 
a speedy sale is imperative. On behalf of the Trust Com- 
pany a new motion for a judgment of foreclosure and sale 
was made upon a divisional mortgage of $290,000, with 
interest, in which the Bankers & Merchants’ had made 
default. Judge Donohue reserved his decision on all the 
motions. On the 23d the struggle’ was resumed at Hart- 
ford, when Judge Shipman was requested to modify his 
order granted last Thursday. Up to the present time very 
little has been done by the Western Union Company in 
sestoring the wires to the Bankers & Merchants’ Company. 


—— 
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Nickel-Tipped Thunder Reds 








‘* You see,” said the farmer to the lightning-rod agent, 
“it ain’t lightnin’ that ['m afraid of, it’s thunder. 
Thunder allers paralyzes me. I don’t want no lightnin 
rods.” 

‘‘ Well,’ admitted the agent, “‘I think myself that 
thunder is the more dangenags — the two. What you 
want is thunder rods.” 

** Have you got thunder rods ?” 

‘*Oh, yes; the brass-tipped rods are for lightning, and 
the nickel- -tipped for thunder; but the latter cost a ee 
more.” 

‘I guess you kin put up a few of them thunder rods,’ 
said the farmer. ‘‘I don’t mind payin’ a little SER 80 
long as I feel safe.” 
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Reorganization of a Historical Business. 





Gutta-percha was, we believe, first introduced into this 
country in 1848, and, in 1851, when the merits of that sub- 
stance as an insulator had become known, Mr. Samuel C. 
Bishop, who had been connected with the gutta-percha 
industry from the start, began the manufacture of tele- 
graph wires insu!ated with the new material. The busi 
ness grew rapidly under his care, and in 1868 the present 
extensive works at 420-426 East Twenty-fiith street, 
New York, were established, beiog designed and 
built expressly for the purpose to which they have 
always been devoted. Not only was Me. Bishop re- 
markable for making a new and very successful 
departure in the arts in this country, but he gained wide 
repute as a philanthropist and as the inaugurator of the 
eight-hour s‘stem of labor here. In 1866, the employés of 
the factory presented him with a silver pitcher bearing an 
inscription in which his prominent part in the eight-hour 
movement was duly set forth. H+ promised them that 
whether Congress made a law in favor of shorter hours or 
nct, the factory would cuntinue to be run on an eight-hour 
schedule, and it is noteworthy that the system prevails 
down to this day at East Twenty-fifth street. 

On the death of Mr. Bishop the business passed into the 
bands of his wife and was carried on in her name. Mr. 
Samuel Boardman, who had been the trusted legal ad- 
viser of Mr. Bishop, became the agent for his widow, 
and when Mrs. Bishop died, Mr. Boardman continued to 
act as agent for the heirs. Throughout all these 
changes Mr. W. Wiltlouguby Marks, who had been 
associated with Mc. Bishop from the foundation of the 
industry, remained in charge of the works, of which 
he has now had the management for not less than 
thirty-five years. Latterly, with the increase of the 
business, and the desire of the owners to be re- 
lieved of all its responsibilities, ‘it his been n-c-s 
siry to teorganiz® the concern, and the busines 
ofthe Bishop Gutta-Percha Werks has now been sold aad 
transferred to a corporate company under the name of the 
Bishop Gutta-Percha Corapany. Of this corporation, Mr. 
Boardman has been chosen president, and Mr. Henry A. 
Reed, who has for sometime past been interested in the 
business, has been chosen secretary. Mr. Marks con- 
tinues as superintendent, and will, we are glad to under- 
stand, enjoy as heretofore the assistance of his son, Mr. 
W. Wolcott Marks, 

We must admit that this continuance of an old and his- 
torical busiaess affords us very great pleasure. Rich in 
the traditions of an honorable past, and having the warm 
esteem of a very large circle of patrons, the old Works, as 
represented by the officers and managers of the new com- 
pany, ought to share in the iocrease of a business one im- 
portant department of which it originated in this country: 
and it will without doubt, as a model maoufacturing ee- 
tablishment, experience in the future an even greate™ 
prosperity than it has yet known. The company will con- 
tinue to manufacture all the wires, cables, cordages and 


gutta-percha goods for which so high a reputation has 
been earned, and will be prepared to meet all the wants 
created by the advance of electrical science and applica- 
tion, and requiring its products. 
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Iron Telegraph Poles. _ 


The English War Office has ‘intrusted Messrs. Siemens 
Brothers, Limited, with the contract for the Suakim-Ber- 
ber military telegraph, and the system adopted is a combi- 
nation uf Mareen! Siemens’ latest patent telegraph poles 
. ‘and Messrs. Le Grand & Sutcliff’s patent 
dwarf pile forthe foundation, The ap- 
plication of this dwarf pile to telegraph 
poles is but one of the many uses for 
which it is adapted, among which may 
. be mentioned railway signal posts, elec- 
-. tric and other lamp-posts, etc. Messrs. 
Siemens Brothers bave within the last 
few years taken up its exclusive work- 
ing, so far as electric purposes are con- 
cerned, and have already employed it for 
‘hundreds of miles of line in’ various 
‘parts of ‘the world, including the Im-; 
perial Brazilian Telegraph and the West- 
ern Australian line. 


Our contemporary, Brjuiioecsiis illus- 
trates one form of the dwarf piles. Itis 
made of cast iron, slightly taper for en- 
tering the ground, and again tapered off 
to receive the pole. As will be seen in 
Fig 1, it is driven forcibly into the 
ground by means of a wrought-iron 
rammer, which ‘strikes the blow just 
above the point of the pile, a little piece 
of old rope ora handful of earth serv- 
ing as an effective cushion for the 
blows and preventing fracture. 


Fig. 2 shows the pole erected com- 
plete. One ortwo men can thus fix it 
in the ground on an average of less than 
five minutes. The pole, which is a taper 
tube, is attached in a most effective 
and simple manner by being slit 


at the bottom, which “thus readily adjusts itself to the 
taper top of the piles; a wrought-uon ring driven over 
the slits securely fastens the whole. The economy and 
rapidity effected by the combination of these two simple 
appliances may be inferred by the fact thattwo men can 
now erect two miles of posts in a day, a task which upon 
the old system of excavation occupied no less than eight 
to ten men, 

A very important — the dwarf pile foundation 
is that the wire can be run along immediately the poles 
are erected and the work be finished off, because the earth 
has not been disturbed and the pole is as rigid as it would 
be in twelve months under the excavating system. In the 
matter offacility and economy of transport, the advantage 
of this system is equally marked, for the whole weight of 
a dwarf pile and taper pole, the combined length of which 
is about 20 feet, is but 110 pounds, and thus four com- 
plete poles and piles can be carried by a single camel, and 
the whole materials for six miles of line can be conveyed 
by thirty animals. 
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A Household Electrical Apparatus. 


+ 

















Electro-medical appuratus is rapidly increasing in popu- 
larity, and the application of electricity as a domestic 
remedy is becoming more abd more a matter of note. For 
ordinary use some compact form is of first importance, 


Fincer Domestic MepicaL BATTERY. 


and our illustration shows the apparatus designed by the 
Finger Electro-Medical Apparatus Company, of Boston, 
Mass.; the small box, measuring 54444 inches, contains 
the full requisites for a variety of applications with various 
forms of electrodes, including the sponge. There are vo 
screw connections to be made, the insertion of pins in 
plugs being all that is necessary to start the current. The 
induction coil, as will be seen in the illustration, is secured 
to the lid, and is provided with the usual ‘‘ damper” for 
varying the effects, according to the requirements. The 





The Ola Telegraphers’ Reunion. 


A meeting of the joint committee of the Old Timers’ and 
Military Telegraph Corps Associations, to make arrange. 
ments for the meeting here on August 19 and 20, was baa 
on the 2ist inst. The following committees were 

Committee on new members: W. P. Phillips, C. C. he, 
W. J. Dealy, Richmond Smith, Dt. Fowler Bradnack, 
A. 8. Brown, M. H. Kerner, J. H. Dwight, M. HH. Rea- 
ding, John H. Emerick, Postal Tel. Co., John Hemmens, 
Postal Tel. Co., Chas. S. H. Small, James. Brown, Supt. 
Direct Cable, 40 Broadway. 

Printing—W. J. Johnston, Col. Jas, R. Gilmore, MH. 
Kerner, W. P. Phillips. F 

Hotel and Banquet—Col. Jas. R. Gilmore, M. H. Kerner, 
James Merrihew, W. B. Somerville, W. P. — 
D. Reid, Chas. G Eddy. 

Excursion—J. Van Horne, W. B. Somerville 
Merrihew, M. H. Redding, J. H. Dwight, W 
Chas. G. Eddy, Richmond Smith. 

As chairman of the General Committeee, Mr. Bunnell 
is ex-officio member of all the others. ‘- 


I Dealy, 
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The National Teléphone Exchange Association. 


Tbe annual meeting of the association willbe held Tues. 
day, September 8, at 10:30 a. M., at the Narragansett House, 
Providence, +.I. The Countess of Arrangements is: 
Gov. Henry Howard, Eugene L. Phillips, Gen, C. H. 
Barney, J. W. Duxbury, A. C. White. - The: proceedings 
will embrace ‘‘ The Report of the Committee on a Standard 








| Wire Gauge,” and papers on the following subjects: “* Leg. 


islation,” by H. L. Storke; ‘‘ Exchange Statistics,” by B. 
E. Sunny; ‘‘ Some Practical Results of Long Distance Tele- 
phoning,” by A. S. Hibbard: ‘‘ Observations on the Use of 
Cables in Cities,” by C. N. Fay; ‘‘On the Law Multiple 
Switchboard,” by Dr. 8. M. Plush; ‘‘ The Underground 
Problem,” by the Western Electric Co.; ‘‘ Theory and 
Practice of the Construction of Telephone Cables,” by Dr. 
W. W. Jaques: ‘‘ Telephones, Transmitters and Magneto 
Bells,” by E. T. Gi'liland. , 

Statements and descriptions will also be given of the de- 
tails and progress of the underground work in Washing- 
ton, Brooklyn, New York and Pittsburgh. 

The officers of the association are: M. F. Tyler, Presi- 
dent; W. H. Eckert, Vice-President; W. D. Sargent, Sec- 


retary; H. L. Storke, Treasurer. 
— — — — — — 


The New York Underground Wire Commission. 


The commission appointed to compel the telegraph, 
telephone and electric light companies to take down their 
poles and place their wires under ground, in New York, 
held its first meeting for organization at the Met ropolitan 
Hotel, on July 20. The commissioners are Charles E. 
Loew, President of the Iron Steamboat Company; Theodore 
Moss, Treasurer of Wallack’s Theatre, and ex-Commis- 
sioner of Charities and Correction Jacob Hess. Mr. Hess 
called the met ting to order, and nominated for president 
Mr. Loew, who was unanimously elected. Mr. Moss was 
appointed secretary, and F. A. Lovecraft assistant cecre- 
tary. 

The commission having thus organized for business, 
President Loew offered a long preamble and resolution, 
declaring that under the law it was the duty of the com- 
mission to cause all telegraphic, telephonic, and electric 
light wires to be put under ground, and that the com- 
mission proposed to do the work for which it was ap- 
pointed as speedily as possible. The law requires that 
plans ard maps, with estimates of cost, shall be filed by 
the companies with the board within 60 days after its pas- 
sage, or before Aug. 14; and if they do not do this the 
commission is authorized to adopt a plan of its own. It 1s 
the purpose of this board, the preamble says, to cause the 
wites to be placed under ground, and the secretary is 
instructed to notify all persons or companies Owning or 
controlling the wires above ground that the board will 
receive at the Metropolitan Uotel any plans, maps; or 
methods proposed for its approval; and that it requests 
that such plans be submitted as soon as practicable before 
the expiration of the 60days prescribed in the law. The 
resolution was passed. The following, proposed by Mr. 





= | Hess, was also adopted : 


Resolved, That the owners, lessees, or occupants of 


- | houses be requested to refuse permiss‘on for the placing of 


any telegraphic, telephonic, or electric wires over or on 
their respective buildings, without first securing a permit 
from this board. 

Another resolution offered by Mr. Hess, requesting the 
companies to offer to the bord at its next meeting any 
plans which they may bave for placing new wires above 
ground, was passed, and the commission adjourned until 
Monday. In the meantime an office will be secued, — 
the commission will meet daily after that. 
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Secondary Batteries for Street Cars. 


Some little time ago, general attention was directed in 
these columns to the new secondary batteries being made 
at Baltimore, and details of a very interesting character 
were given in regard to them. A successful test and 
demonstration of these batteries as a motive power for city 
passenger railways wae made July 15, on the Union Pas- 


? 





apparatus is thoroughly effective, and is extremely moder- 





ate in price. 


senger Railway from the stables on Huntingdon avenue tv 
Hampden, Baltimore County, and return. Among thos 
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who went out on the trial trip were Meesrs. A. G. Davis, 
A, B. Davisand A, B. Proal, representing the Viaduct 
Manufacturing Company (at the Relay Station, Baltimore & 
Obio Railroad), a large portion of whose factory was built 
for the mapufacture of electric storage batteries, and 
the batteries used yesterday were made by them: Mr. 
James R, Clarke, president of the company; Mr. A. H. 
Bauer, the electrician of the company, under whose direc- 
tion the practical test was accomplished; Mr, W. W. 
Donaldson, assistant electrician; Mr. H. A, Foster, the 
electrician for the Daft Electric Com , of New 
York, whose motor was used in connection with the 
storage baltery; Mr. T. ©. Robbins, Superintendent 
of the railway company, who allowed the useof his motor, 
tra*ks and cars for the experiment. Eighteen persons 
were in the car, which, with the weight of tae car, motor, 
etc., made a total of 54 tons. The car moved out of the 
yard, passing over grades of 235 feet to the mile and 
around curves 75 feet radius with ease and comfort. The 


batteries used on the occasion were simply the 14-borse| a per 


power, not even made for motive power, but for incan 
descent light, But Mr. Bauer, the electrician, after fig- 
uring out the : 

a sl be safely run, as was fully demon- 
strated. Forty-nine of the little 44-horse power boxes were 
placed in the eab and connected with the Daft electric 
motor; On level grades only 29 of these boxes were used, 
the loaded car making easily six miles an hour. On the 
235-feet grade the 49 boxes were used, equal to 8 6-10-horse 
power. 

A storage battery especially constructed for street-car pur- 
poses there would consist of one-horse power b -xes instead 
of one-quarter, and about 65 would be required. The stor- 
age company simply placed their small boxes in the motor 
car used by the Daft Company. In practical usage these 
boxes will be put under the seats of the ordinary passen- 
ger car. Thecar will be started or stopped by simply 
turning the switch. An ordinary hand-brake was used on 
this occasion, theugh this in the future will be done by 
electricity. : 









NEW ENGLAND NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, } 
Boston, July 23, 1885. § 

Among the most enterprising and go-aheadative con- 
cerns engazed in the electric lighting industry is the 
Thomson-Houston Electric Company. 

Searcely a week has during the present year but 
that theie system of lighting has been adopted in cities 
and towas m the United States and in foreign lands. 
Favorable reports by consumers and high encomiums by 
the prrss—both at home and abroad—have combined to 
give this c pany a widespread reputation for a perfect, 
—— and self-regulating system of electric arc- 
ighting. 

As evidence of the popularity of the system of the 
Thomson-Houston Eleciric Company, the following state 
ment of the new business done by this company since 
March 1, 1885, will be most convincing : 

At Adrian, Mich., recently completed a new 60-light 


plant. 

Doubled the capacity of the plant in Leavenworth, 
Kan., from 50 to 100 lights. 
an —* plant just completed at Jacksonville, Ill., having 
30 lights. 

At Omaha, Neb., had formerly 30 lights; now increased 
to 120 lights. 

Rockaway Beach, L I., was recently supplied with a 
plant of 45 lights. 

At Long Branch, N. J., a plant of 90-light capacity was 
completed 30 days ogo. 

The plant at York, Pa., was increased 90 lights a short 
time since. 

Terre Haute, Ind., 75 lights, new plant. 

North Adams, Mass., 38 lights, new plant. 

Norwich, Conn., 76 lights, new plant. 

Springfild, Mass., 136 lights, new plant. 

Mobile, Ala., 50 lights, new plant. 

Newport, R. L., 113 lights, new plant. 

Bangor, Me., 114 lights, new plant. 

Asbury Park, N. J., 45 lights, new plant. 

Poughkeepsie, N. Y., 76 lights, new plant. 

Plainfield, N. J., 45 lights, new plant, 

In the following cities and towns the lighting capacity 
of the plants has also been increased as f. ; 

Boston, Mass., 90 lights, increase. | 

Columbus, Ohio, 25 lights. increase. 

Cleveland, Obio, 50 lights, increase. 

New Haven, Conn., 45 lights, increase. 

Hartford, Conn., 40 lights, increase. 

Pawtucket, R. L, 45 lights, increase. 

Waterbury, Conn., 45 lights, increase. 

Auburn, Me., 38 lights, increase. 

In addition to the foregoing, the company has contracted 
to fit up with its system the shafts of the aqueduct tun- 
nel near New York City. Five shafts bave already been 
—— with lights, and the remainder of the orders wil 
be filled just as soon as the apparatus can be turned out 
at their factory at Lynn, Mass. The company has now 
nearly completed, at Bloomington, Ill.,a large and most 
thoroughly equipped plant, which when finished will 
have 175 lights, 

In conclusion, the Citzens’ Company, of Brooklyn, N.Y.. 
which uses the Thomson-Houston system, is at work in- 
liebe its capacity for lighting from 187 lights to 500 

a 

An interesting electrical experiment is going on at 139 
Columbus avenue, which bids fair to prove a success. It 
is the perfecting of astorage-battery for domestic lighting. 
The —— who have charge of the experiment are 
highly satisfied, they claim, with the results so far reached; 
and they promise ina few weeks to furnish a storage bat- 
tery for domestic lighting purposes that will fill a long-felt 
want in point of economy, — and general utility. 

Messrs. Seth W. Faller & Holizer, of this city, lately 
fitted up the United States man-of-war Omaha with a va- 
riety of electrica) apparatus, This firm are baving a heavy 





te 


decided that with these small boxes | jn 


run on their Leclanché ‘ Disque” Battery, which has _al- 
ready gained a ee for great capacity and reliability 
for all circuit work. 

Mr. Allen, of the Boston Electric Company, has nearly 
com his labors on a most ingenious electric appa- 
ratus for the instantaneous lighting of engine houses on 
first tap of the tire alarm. 


<> 


WESTERN NOTES 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
_ CHICAGO, . uly 22. 1885. 

I spent the day of the 16th in Fort Wayne, Ind., and as 
it happened, arrived there ata very opportune time, for, 
on the previous evening, the City Council had put through 
a resolution instructing the Mayor and City Attorney to 
make a contract with the Jenney Electric ‘Light & Power 
Company to light the city of Fort Wayne for three years, 
at a price of $150 a light. Fort bin Ag has already had 
the electric light under a contract with this company for 
a year, but this had been regarded as a sort of experiment, 
and the closing of a new contract, and for an extended 
term, makes public lighting by electricity in Fort Wayne 
manent thing. contract calls for one bundred 
and thirty-eight lights to be furnished the city. Forty-five 
of these lights will be on nine of the Star Iron Tower 
Company’s towers. The remainder will be hung over the 
tersections of streets and other places, and the O’Beirne 
mast-arm will be used for suspending the lights not on 
towers. 

This action on the part of the City Council has the 
almost universal approval of the citizens of Fort Wayne, 
and they consider the amount of money called for by the 
contract, some $20,000, well expended. 

Mr. R. T. McDonald, the treasurer of the parent Jenne 
Company and one of the princi stockholders of the 
local Jenney Electric Light & Power Company was in re- 
—— of a perfect stream of congratulations during the day 

apparently from all classes of citizens. 

Mr. McDonald drove me over to the station of the 
Jenney Electric Light & Power Company. The station is a 
building erected especially for a dynamo room and is 
thirty feet wide by 
thirty-five by forty feet. The station contains eleven 
dynamos with an aggregate capacity of two hundred and 
eighty-five arc lights, and about two hundred and twenty- 
five are burning nightly from this station. Two sixty-five 
horse-power Ide engines, one Bass engine and one Olds 
non furnish the powér for driving the dynamos. The 
boilers used are Bass’ and Olds’. The station is in charge 
of Mr. H. C. Eckels, who isalso superintendent of the local 
com A 
Fort Wayne is a well-lighted city, and, with a popula- 
tion of less than 40,000, bas over arc lights in use 
nightly. This, of course, isan exceedingly creditable show- 
ing, and a much better one than can be made by a good 
many cities of a much larger population. There are sev- 
eral quite brilliant displays, namely, those at the establish- 
ment of Root & Co., the Home Billiard Hall, and the Pitts- 
burgh, Fort Wayne & Chicago Railway depot. 

The lights are so distributed as to light the whole city m 
a very thorough manner, and.the best d ys are seen op 





Calhoun, Berry and Main streets. So thoro y is the 
city lighted with the electric light, and so popular is this 
system of lighting with the citizens of Fort Wayne, that I 


heard the expression several times made that there would 
be, for the next three years at least, no room for a gas com- 
pany in the city. In fact, the gas company is knocked 
completely off its feet, and if it does business at all, will 
undoubtedly have to do it without profit, if not at an 
———— is used exclusively in Fort W 
e Jen apparatus exclusively io ayne, 
there not being a single p in the whole city of any 
other description. Furt is to be congratulated on 
the fact that she has a City il sufficiently abreast of 
the times to take —* action on a question of this kind 
when it is brought before them in rshape. We have 
seen sc much in the way of —— which the councils 
of many cities seem to take delight in throwing in the way 
of electric lighting that it is refreshing to tind a city whose 
council nets NR, Sages tocome out squarely 
in favor of an improvement of this kind. 
i the shops of the parent Fort Wayne Jenney Elec- 


tric Light Company, of course. Tne company’s factory is 
located at 87 89 Columbia street, on the line of the 
Nickel Plate d. The building is a four-story one, 


fifty-fi and one hundred feet long. and is de- 

voted ' to the manufacture of electric light appara- 

tus. —* t is occupied by the brass foundry, 
Op a 


; nd storage apartments. The testing en- 
also located here. On the first floor are to be found 


ers, etc.. and the dynamo armatures are also made here. 
nes which run the maciiinery of the building are 
on this floor. Both these engines, by the way, were man- 


ufactured by the Brass Foundry and Machine Works, of 
Fort bie bo On the second floor a large part of the lamp 
way is and the armature winding as well. On the 
third floor ro du are tested, and forty#five of them 
were heing , stime of my visit. A very com- 
plete la ‘9s also located on this floor. 


The work of the shop is systematized and classified in a 
very thorough manner, each workman having his own 

rticular work to do and being an expert in that particu- 

ar branch, The different parts of the apparatus, there- 

fore, come to the assembling room in perfect shape and so 
as to be put together without difficulty. The capacity of 
the shop is thirty lightsa day, and there are a hundred 
and fifty-six men on the pay-roli. The dynamos are di- 
vided into one light,-three light, six light, ten lizht, six- 
teen light, twenty-five light and thirty-five light ma- 
chines. A special dynamo, for steam or locomotive 
use is also made, furnishing a light of seven thousand 
candle-power. The factory is lighted by fifteen of the 
company’s are lamps. 

The Fort Wayne Jenney Electric Light Co. has earned a 
deserved reputation by the excellence of its work and the 
energy with which its business has been pushed. In an- 
other part of this paper will be found an illustrated article 
describing the sy ca Be apparatus, and feferring briefly 
to the extent of its ness. The present very satisfactory 
condition of the Ke is very largely due to the energy 
and ability of Mr. R. T. McDonald, the company’s treasurer 
and manager, who possesses in a high degree the qualifica- 
tions necessary for the position which he holds. 

The controversy between the Central Union Telephone 





Company and its subscribers seems Jikely to reach a satis- 
factory settleraent in Fort Wayne, as a large proportion of 


one hundred feet in length, with an L | si 


the lathes for doing the brass work on the lamps, the plan-' 





the subscribers have already signed the new three months’ 


contract. 

J. M. Jackson, Secretary and Treasurer of the Western 
Electric Company, has gone east for a month’s vacation. 
Mr, Jackson will visit New York, Boston, Nantucket and 
other points, 

The Western Electric Company’s Chicago —— held 
their annual picnic at Woodlawn on the 18th. e shop 
shut down for the day. A very enjoyable time was had. 

The Kellam Regulator, Hine & Robertson, sole sales- 
agents, 12 Cortlandt street. New York, has lately been 
brought to my attention, and also the fact that they are 
being used to quite an extent in connection with electric 
light plants. he c: mpany has a large number of excel- 
lent recommendations of their apparatus, many of which 
ate from electrical people. The damper regulator is a 
great economizer of fuel, and it is claimed that it works 
closer to the boiler pressure than any regulator known. 
For the pressure regulator the claim is mace that it is the 
only instrument tbat will reduce and hold steam re 
at the exact point desired, irrespective of boiler fluctuations. 
Neither of these regulators has packing, stuffing box or 
diaphragm, and both are entirely of steam metal, all 

round joints. A descriptive circular of the apparatus can 

obtained by application to the firm. 

In Indianapolis the trouble between the city authorities 
and the Brush Electric Light Company h.s nh settled 
satisfactorily, and the City Council, last Monday night, 
granted the company the right to go ahead with the new 
towers. The one at the corner of Pennsylvania and Wash- 
ington streets has been completed, and one at the corner 
of Ohio and Pennsylvania streets is well under way. 

The Jenney folks lighted their tower in West Indian- 
apolis Monday night for the first time, using four lamps 
at present. -The intention is to use six lamps. These 


Y | lamps give a very steady, brilliant white light, which makes 


quite an improvement in that part of the oe 

In the City Council, last Monday night, a bill was intro- 
duced repealing the ordinance granting the Central Union 
Telephone Company its charter and use of the streets and 
alleys. After considerable discussion on both sides, it was 
decided to appoint a committee of five to confer with the 
telephone company and report at next Monday night’s ses- 


on. 

Up to date, 235 telephones have been removed out c 
the 1,200 in use there. Nego‘jations were in progress 
yesterday between the citizen’s (subscribers’) com! 
mittee and the telephone officials looking to an un- 
derstanding. An agreement was reached to-day and 
the company have had a large force of men at work 
putting in telephones taken out. One of the main points 
in the dispute has been that the company claimed to have 
the right to carry the case to the United States Supreme 
Court, while subscribers insisted that the test should be 
made in the Indiana Supreme Court, where a decision 
could be reached in about ninety days, whereas it would 
take at least two years in the United States court.. 
A meeting of citizens’ committee and telephone offi- 
cials will be held to-morrow, to make up a test case to be de 
cided in the Indiana Supreme Court. In the meantime, 
the telephone company, after withdrawing the new con- 
tracts, pt the old form with an agreement on the 
back tu the effect that, in case the law is decided to be 
valid, that is to mcan three dollars per month for tele- 
phone, eervice, etc., they will refund the extra two dollars 
per month. They also agree to make collections in the 
—— of each quarter, instead of beginving, as hereto- 
ore. 

Western telephone stocks, according to Col. S. G. 
Lynch, stock broker, 144 La Salle street, Chicago, stood as 
follows on the 18th: Central Union Telephone, 58 to 60; 
Michigan Telephone, 68 to 70 ; Chicago Telephone, 375 ; 
Iowa Union Telephone, 23 to 25; Rocky Mountain Bell, 55 
tu 60; Great Southern Telephone, 50 to 55; Cumberiand 
Telephone, 85 to 90. 


THE TELEGRAPH. 


Death of Rev. Dr. Prime.—The death is announced 
of the Rev. Dr. Samuel Irenzus Prime, editor of the New 
York Observer, a leading minister of the Presbyterian 
church, a voluminous and able writer, and author of a 
life of Prof. S. F. B. Morse. 

Printing Telegraphs.—The National Printing Telegraph 
Company has been incorporated to manufacture, operate 
and lease telegraphic instruments, and to bu'ld or lease 
lines. Its capital stock is $1,000,000, divided into 10,000 
shares. John Rooney. Abner McKinley. Mark W. Samuel, 
Samuel V. Essick, George H. Fearon, Louis J. Morrison 
and William M. Denman are the incerporators, 

A New Company.—Articles incorporating the Empire 
& Bay State Telegraph Seaweed which proposes to run 
wires from New York through Connecticut. Rhode Island. 
Massachusetts, New Jersey, Pennsylvania, Maryland, and 
to Washington, were filed last week. Its capital stock is 
$250,000, with the right to increase it to $10,000,000. The 
corporators are Andrew J. Baldwin, John H. Miller and 
Charles J. Marsh. 

Fire.—A dispatch of July 18 from Philadelphia says: Fire 
broke out about two o’clock this morning in the operating 
room of the Western Union Telegraph Company, on the 
fourth floor of the Mutual Life Insurance Building, Tenth 
and Chestnut streets. In a comparstively short time the 
entire room was gutted out, chairs, tables and in- 
struments, including duplex and quadruplex instru- 
ments of corsiderable value, being destroyed. A hand- 
some and valuable switch-board was also destroyed. 
Only a few operators were on duty at the tme, 
and after sending an alarm they made a basty 
escape fromthe room. A large force of repair men was 
at ouce put to work te connect tne broken wires, so as to 
continue business in a room on the first floor, and ina 
short time all were again in working order. The fire is 
supposed to have been caused by an electiic spark carried 
into the office on a wire which had come in contact with 
an electric light wire. 


“THE TELEPHONE. 


A Receiver Appointed.—A dispatch of July 17 from 
Baltimore says: illiam L. Biedler appointed Receiver 
of the Washington Telephone Company on a petition of 
its creditors. The bond of the Receiver is $10,000. The 
object of the action is said to be the protection of the com- 
pany, pending the result of the liigation of that corpora- 
tion with the Bell Telephone Company. 


The Lowell Fire,—The exchange system at Lowell, 
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disorganized by the fire of the 9th inst., has been restored 
to its worted condition of efficiency, and the 1.000 sub- 
scribers once more enjoy the advantages of the service. - It 
would appear that instead of being due to lightning, the 
fire origivated from a cross between an electric light wire, 
a district messenger wire and a telephone wire. 


THE ELECTRIC LIGHT. 


A Fire in Washi n.—A fire occurred on July 16 in 
the Daily Post building at Washmgton, doing considerable 
damage to it as well as to the newspaper offices there, the 
restaurant, etc. It is said that the fire originated in the 
boil-r ro.'m of the United States Electric Light Company 
on the first floor. 

Good Selections.—At a meeting of the Board of Direct- 
ors of the Western Edison Light Company, Chicago, John 
M. Clark was elected president of the company in place of 
Gen. Anson Stager, deceased, and Robert T. Lincoln, late 
Secretary of War, was elected director to fill a vacancy in 
the board, also caused by the death of Gen. Stager. 


A First Dividend.—The Edison Electric Iuminating 








Company, which operates the electric light station at 257 
Pearl street, this city. announces a quar cory dividend of 
1 per cent., payable Aug. 1, This is the first dividend the 
company has declared, although it has been supplyin 


dends are looked for hereafrer. 


——-WISCELLANEOUS NOTES, 


Electrical Work in New York City.—The quarterly 
report of Mr. Squire, Commissioner of Public Works, 
shows that during the three months ended June 30, nine 
miles of uoderground telegraph and telephone wires were 
laid. At the close of the quarter 703 arc lamps were in 


use by the city. 3 
STOCK QUOPATIONS. 


Telegraph, telephone and electric light quotations are 
as follows on the New York Stock Exchange, Boston 
Exchange and elsewhere: FTES 9 

















light to customers for nearly three years. Regular divi- |: 


Telegraph. egraph.—Am. Cable, b 61}, a 68; Am. Dist., b 16, 
a22; B. & M., b4, a 1}; Postal sixes, b 8}. 








_ Telephone.—Am. Bell, b 198, a 200; Erie, b a 24; 
New England, b 34, a 344; Mexican, b 1; b 1}. 
Electric Light.—No new quotations. — 


BUSINESS NORICES. 


———— Shields for Watches.—These shields, 
made by Giles, Brother & Co., State and Wasbihgton 
streets, Chicago, are an efficient protection to the works 
of watches from magnetisn,,as many ——— there 
possession show, This firm also de tize that 
are already affected, 2 


German Corn Bemover 


Kills corns and bunions, unfailing, rapid, less ; 25c. 
Hs Harr AND WHISKER DYE, k and brown; 50c. 
Pike’s TOOTHACHE Drops will cure in one minute ; 25c. 
DEAN’s RHEUMATIC PILLS are a prompt, sure cure ; 50c. 
Hae’s Honey, the great cough cure; 25c., 50c. and $1. 
GLENN’s SULPHUR SoaP heals and beautifies the skin ; 25c. 
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OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


PATENTS DATED JULY 14, 1885, 


Patents dated July 7 have not as yet been received from 
the Patent-Office. The reason of the delay is not definitely 
known, When obtained they will be described in a sub- 
sequent number of THE ELECTRICAL WORLD. 


Conduit for Underground Wires; Warren D'B. 

Smith & Frank J. Milliken, Boston, Mass........ 322,018 

Consists of side walls, transverse bars at suitable in- 
tervals supported on said walls, longitudinal flanges con- 
nected to said bars, longitudinal side pieces above said 
walls and resting thereon, wire-holding devices supported 
on said bars between said side pieces, means for detach- 
ably securing said wire -holding devices to said transverse 
bars, a cover supported by said side pieces, and means for 
locking said cover thereon. 


Automatic Circuit-Closer for Telegraph Keys; 

H»mer P. Thompson, Cincinnati, O 322,023 

Consists of a body fixed to the key-lever and having a 
recess within which a circuit-closing top is guided and an 
interposed spring which supports the said top is secured 
and incased, in combination with the said spring and top, 
the top being in communication with one end of the line 
and the body with the other, and the two having suitable 
intervening apparatus for breaking ard closing the cir- 
cuit. 
Incandescent Electric Lamp; Jean Van Gestel 

and Charles F. Beck, Paris, France; said Beck 

Assignor to said Van Gestel, and said Van Ges- 

tel Assignor of one-third to Thomas S. Harrison, 

Philadelphia, Pa 322,024 

Consists in a combination of an electrical circuit, main- 
tained through a piece of carbon, and a piece of refractory 
material having low heat-radiating power arrap in 
close contact with the said carbon throughout the whole or 
a portion of its length. 


Electric Light ; Charles F. Beck, Paris, France ; 
Assignor to Thomas 8. Harrison, Philadelphia, 
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322,033 

Consists of the combination of a permanent electrode, a 
carbon electrode arranged to rest thereon, a plate of re. 
fractor material arranged in contact with said electrodes, 
and means whereby, after the establishment of a current 
sufficient to develop the conducting-power of said plate py 
heat, the said carbon electrode is maintained in contact 
with said plate at a substantially constant distance from 
said permanent electrode. 


Electric Arc Light; Charles Lever, Bowdon, 
England 322,115 
Instead of employing an electro-magnet or solenoid in 

the main circuit to separate the carbon points for the pro- 

duction of the voltaic arc, as is usually the case, be em- 
ploys an armature-lever, in combination with a spring. to 
separate the carbon points to the required distance. Act- 
ing on the opposite end of this armaturc-lever, and in an 
opposite direction to the spring, is an electro-magnet in a 
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322,122. 


TELEPHONE SWITCH. 


shunt-circuit of a considerable resistance. The armature- 
l-ver is free to move on a pivot or fulcrum pin fixed to the 
casting. This casting forms a frame that supports the 
shunt electro-magnet and clip or other device by which 
the said armature-lever can raise the upper-carbon holder, 
which slides through the said casting, by means of the said 
spring, gaseous or fluid pressure. 


Telephone Switch; Thomas J. Perrin, New 

York, N. Y.. Assignor to the National Im- 

proved Telephone Co., of New Orleans, La..... 322,122 

Consists of the combination of a block or support A, 
pivoted jaws, a spring which normally presses the jaws 
apart at their rear ends, a contact-stop g. against which 
one of said jaws works, a primary transmitting-circuit, 
one end of which is connected with said contact, and a 
terminal] for the other end of said circuit carried by the 
jaw B. 


Electric Apparatus Protector ; Theodore N. Vail, © 
Bopted « Mas. 3 6H IS AAS PP 822,214 
Consists in inclosing an easily fusible stripin a case 

formed of non-conducting material, which is either wholly 
or pirtly —— so that the condition of the fusible 
conducting-link can be at all times seen, or c+n be — * 
inspected, and in providing the said inclosing-case wi 
conducting-caps in electrical contact with the inclosing- 
conductor, whereby the said conductor may be readily at- 
tached toor detached from the circuit by means of spring 
clamps or standards, constituting a part of said circuit, 
and adapted to hold the protector between them, aud to 
press upon or be screwed to the ends thereof. 


— Hectrie Machine ; Edwin R. Whitney 
avchester, N. H.. Assignor to Samuel C. For- 
saith and William E. Drew, both of same place. 322,230 
The poles aaand cores a', a*, a* and a‘ of the field- 
magbeis are formed from a number of integral plates A, 
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322,385. CONDUCTOR SYSTEM. 


secured together with blocks or washers of non-conduct- 
ing material, so arranged as to insulate each plate from its 
neighboring plates and leave air-spaces between them, 


Electric Gas-Lighti Apparatus; Horatio N. 
Williams, ——ze—— Bi ts Bee 322,233 
Consists of a new disposition of battery, induction coil, 

insulators, etc., arranged in a portable form, more espe- 

cially for the pocket. ~ 


Acoustic Telephone; Anthony Iske, Lancaster, 
Bias tadad <hebbe. abe ns cobiakcaien«n seeseowel 322,294 
Consists of an anchor or insulator of lead or other ma- 
| terial which will not readily conduct sound, this material 
| being connected to the wire and drawn or arranged in 
such a way that it will hold the wire taut within the box, 
| though allowing it to bend at a right angle, yet will not 
| apply avy injurious strain to the diaphragm. 
_ Acoustic Diap: ; William Jones and -War- 
| ren W. Reynolds, C — Mle 2 8 TF. 322,295 
| Consists of an acoustic diaphragm composed of layers of 
| wood, paper and a strengthening membrane or fabric 
| compacted together. 


| Reciprocatin 

Knabe, Jr., 322,296 

| Consists of the combination, with the reciprocating rod, 

_ the fixed armature, and the loose armatures through which 

the rod has different distances of play, of the groups of 

| oppositely-arranged magoets having their po facing 
ieach other and tow: the armatures, vely, the 
said groups with facing poles being at guccessively-differ- 

‘ent distances apart, and an automatic commutator and 

connections arranged to change a battery-carrent from the 

| magnets facing in one direction to those facing in the op- 
| posite direction. 

' Electric Time Lock ; 
Wewtist; Wud. i. — 822,817 
Comprises in a time-lock a movable numbered dial 

for setting the period during which the mechanism is to 
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William Edgar Pierce, 


of an intermediate wheel whereby the act of winding will 
set the dial, or, conversely, the setting of the dial will cause 
the clock-work to be wound, substantially as set forth 


Electric Machine; Peter L. Miles, of 
Cleveland, Ohio (Administrator of Charles F. 
Ruset, deceased), Assignor to Martin Keiper, 
Henry J. Myers, William F. Buchholz, Jacob 
Kaho, Simon R. Thorman, and the estate of 
Charles F. Ruset, deceased, all of same place ... 322,810 
Consists of armatures arranged on vertical s A 
and respectively on vupposite sides of the field-magnets, 
rotary engines connected respectively with said spindles, 
and arranged to revolve the armatures in opposite direc- 
tions. 


Means for Preventing Interference in Com- 
bined Telegraphic and Telephonic —** 
Francois Van Rysselberge, Schaerheek, Belgium 322,333 


run before making an electric contact, the combination | 
therewith and with the winding-arbor of the clock-work | discharge or induced currents of e'ectricity, in combina- 


each transmitting station, of twoelectro-magnets arranged, 
respectively, be.weeu the battery and line, and a con- 
denser placed between the two electro-magnets in deriva- 
tion on the line. 


Electric Incandescent Sign; Isaac W. Hey- . 
| singer, Philadelphia, Pa............... neers eee ive 822,875 
~Consisis iz the coxstruction of electric incandescen 
signs, advertising devices, ornamental designs, clock-faces, 
danger-signals, illuminated names of streets, street num- 
bers of houses, theatrical, political, ecclesiastical or other 
mottoes or tra rencies, illuminated head-dresses, 
articles of apparel, u-ts, etc., in which the contiou- 
ous filament our filaments of carbon, platinum, ur equiva- 
lent material are contained, to vent ,ina 
transparent vacuum or gas chamber, and which filament 
or tilaments become incandescent when a current of elec- 
tricity is passed along the same, the; said filarfient or fila- 
ments being furmed in the shape of letters, numerals, 
stars, flowers, crosses, or other like figures, so that when 
a current of electricity passes, in addition to the illumi- 
nation furnished by the light of incandescence thereof, 
the filament or filaments themselves will exhibit words, 
Jetters, or other designs adapted to convey a special mean- 
ing to those who may see the light. ° 


Electrical Conducting System; John Kreusi, 
Bepehin nn. + aan «kes wie doe 322,385 
Consists of the combination of separate sections of tub- 

ing, each inclosing a group of wires, coupling-boxes joining 

said i the wires are bent later- 
— or 


epee ET aay 
— vo diverge erally-bent wires apart, as 


shown in the accompany ing cut. 
— James H. Freeto, Mechanicsburg, 


A ee ane ste ales e664 o04 . 821,960 
Rubber cushions are employed between the transmitting 
plate and its support. * 


Duplex Te ph ; 

Brooklyn, sg ee — 
Consists of an improved relay or receiving apparatus 
composed of coils of wire cores surrounding, inclosing, or 
facing magnetized needles, said needles suspended or 
pivoted so as to vibrate or rotate before, between, or in 
said coils, fur the pu of responding to impulses of 
electricity sent from the opposite ead of the wire or cir- 
cuit, and for the further purpose of controlling other main 
circuits or local circuits, and also, in com mn with 
said relay, any of the well-known forms of condenser or 


Cc 


Lawrence A. McCarthy, 
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$22,230. DxXxauo. 


other instrument for neutralizing or compensating static 


tion with said relay and condensera the n rheos- 


ecessary 
tats and key system for duplex or multiplex telegraphy. 
Device for Preven Sparking in Dynamo- 

Electric Machines and Su for Arma- 

tures of Dynamo-Electric ; Richard 

H. Mather, Windsor, Conn.!........ $21,900 and 321,991 


1. Consists of a magnet or a number of magnets, as the 
case may be, io addition to or in extension of the field- 
magnet ofsuch a machine. This magnet neither increases 
nor diminishes the useful external current of the machine, 
but has for its sole purpose the production of a current in 
those coils of the armature which are for the time being 
short-circuited by the brush or brushes of the commuta- 
tor. 

2. Consists of a cradle or frame consiotiog o¢ two metal- 
lic rods, which are firmly secured to the field-magnet, and 





Consists of the combination, with the manipulator at 





are rigidly connected with each other by means of yokes 
which furniab the bearings for the armature-shaft, 











